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ROOM STILL FOR THE TROLLEY. 

Reports that a novel and practical system of electri- 
eal railway, invented by Mr. Edison, and alleged to be 
superior to all others, was about to be introduced have 
caused much annoyance to the promoters of the trolley 


system; many street railway companies ripe for a| 


change to the trolley countermanding their orders and 
postponing their plans, and town and village authori- 
ties declining to sanction changes from horse to trolley 
till the value of the new system could be ascertained. 

With commendable diligence Mr. Edison has de- 
scribed for public information the field which he pro- 
poses to cover. He has authorized the statement that 
the new system is designed exclusively for roads of 
heavy traffic, in large cities, where the expense of the 
original installation is warranted by the traffic, and 
where the trolley system will not be permitted. ‘‘The 
new system,” the statement continues, ‘ will not be 
applicable, in a commercial sense; to long roads ope- 
rating less than fifty cars simultaneously. It must, 
therefore, be understood that, outside of the large 
cities, the best system that can be advocated is the 
trolley.” 

This statement will doubtless give much relief to the 
trolley people, not, however, because of fears on their 
part that he would supplant their system with some- 
thing better, for it cannot be said, once apprised of his 
proposed method of application, they entertained such 
fears, but the admission on such high authority that a 
portion, indeed, it may be said the major portion, of 
the street railway field, notably that pertaining to inter- 
urban traffic, is yet within the legitimate domain of 
the overhead trolley motor, is calculated to remove 
aldermanic doubts and loosen and render street rail- 
way managers again complacent. 

a 
WOODEN SHOES AND CLOGS. 

There is a considerable demand for wooden shoes in 
this country, especially in the Western States and Ter- 
ritories. They are worn by those who have become ac- 
customed to the use of that kind of foot covering in the 
land of their birth and have not yet adopted the shoes 
generally worn here, and they are also used by persons 
who are employed in damp, sloppy places. Workers 
in tanneries, dyeing establishments and chemical works 
find them a better protection for the feet and more 
comfortable than shoes made of leather or india rubber. 
They are also worn by women when doing their scrub- 
bing, and also on wash days. 

The largest manufactory of wooden shoes in the 
United States is located at Grand Rapids, Michigan, 
and there are two similar establishments in the same 
city. 

The products of these factories are shipped to nearly 
every State in the Union and to various points along 
the Pacific coast. The shoes are made from basswood 
logs sawed into suitable pieces for the various sizes. 
These blocks then undergo the process of shaping ; the 
tool used being a very sharp, short-handled carpenter's 
ax. They are then brought under a trimming tool 
fastened into a block not unlike a butcher's block. 
The last-named tool, or knife, is about two to three feet 
long and shaped like a cooper’s paring knife. Some 
workmen acquire a great deal of skill in manipulating 
the shoes, and the process of manufacture attracts 
visitors. After being properly shaped, the shoes are 
fastened for boring the cavity, which is done with odd- 
shaped tools, very sharp, and which are imported from 
the Netherlands especially for this purpose. These 
tools can only be handled successfully by the most 
skilled workmen. After shaping and boring the shoes 
are rubbed with sandpaper and in some instances 
polished. Some wooden shoes are made to order in 
most elaborate style, being engraved or painted and 
made very light in weight. 

A good workman is able to produce from ten to 
twelve pairs of the ordinary shoes per day, and the 
principal factory at Grand Rapids has made between 
ten and twelve thousand pairs during the past year. 
Wooden shoes are not packed in boxes for shipment, 
like those made of leather, but, after joining them in 
pairs with twine, they are strung onsticks, a dozen 
pairs together, each lot bearing a tag with the name of 
the person to whom they are consigned. 

The wholesale price for the ordinary shoes is $3 per 
dozen pairs, while the small sizes vary from 15 to 20 
cents per pair, and there is alsoa common grade of 
toy shoes which sells at the last named price. 

Clogs are made at a number of places in this country. 
One family in Philadelphia, five in number, including 
boys and girls, are expert makers of these articles. 
Clogs, which are known also as pattens, are wooden 
soles to which shoe or boot uppers are attached. In 
the midland counties of England large quantities of 
them are produced. There the sole and heel are made 
of one piece from a block of maple or ash which is two 
inches thick and a little longer and broader than the 
desired size of shoe. The outer side of the sole and 
heel is fashioned with a long chisel-edged implement 
called the clogger’s knife or stock. 

With another instrument a groove is made about 
one-eighth of an inch deep and wide around the side 
of the sole, and by means of still another tool, called a 
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hollower, the contour of the inner face of the sole is 
adapted to the shape of the boot. The uppers of 
heavy leather, machine sewed or riveted, are fitted 
closely to the groove around the sole, and a thin piece 
of leather binding is nailed all round the edges, the 
nails being placed very close in order to give a firm, 
durable fastening. These clogs are also worn by peo- 
ple whose calling brings them into damp places. 

Expensively made clogs are in demand. These have 
finely trimmed soles and fancy uppers, while there are 
clogs used by dancers on the stage which cost from 
$2.50 to $6 a pair. 

The towns of Mende and Villeport are centers of 
wooden shoe manufacturing in France, and here about 
1,700 people find employment in this industry. 

—>+o->-o- 
Liquid Oxygen is Magnetic, 

Professor Dewar has lately made a highly interest- 
ing communication to the Royal Society. Faraday, 
more than forty years ago, proved that oxygen alone 
among known gases is magnetic, and Professor Dewar 
sought to determine what effect a temperature of 180 
degrees C. below zero would have upon its behavior 
in the magnetic field. Having previously ascertained 
that liquid oxygen does moisten or adhere to rock crys- 
tal, and consequently maintainsin contact with that 
substance a perfect spheroidal condition, he poured 
the liquefied gas into a shallow saucer of rock crys- 
tal, and placed it between the poles of a powerful elec- 
tro-magnet. He expected some such result as the total 
or partial arrest, under magnetic stress, of the violent 
agitation caused by ebullition of the spheroidal mass. 
But on the magnet being excited, the whole mass of 
liquid oxygen was literally lifted through the air and 
remained adherent to the poles until dissipated by the 
The feeble magnetism of oxygen 
at ordinary temperatures had become a force to which 
no solution of a magnetic metal offers any parallei. 
Thus was strikingly and beautifully exemplified the 
relation between magnetism and heat, of which the 
entire loss of magnetic qualities suffered by iron ata 
red heat is a familiar illustration. The experiment, in- 
teresting and suggestive in itself, derives an added 
interest from the fact that the electro-inagnet em- 
ployed is the historic instrument with which Faraday 
carried out many of his classic investigations. 

eg 
A New Power Wanted. 

A writer inthe Sewing Machine News isnot satisfied 
with steam or the more recently adopted electric 
power, and wants somebody to invent something bet- 
ter. It willbe done. The atmosphere is full of elec- 
tricity, and, when overcharged, relieves itself in thun- 
derstorms, and as these storms occur in hot weather, 
it would go far to prove that heat is at the bottom of 
it, and, if such be the case, why could we not devise 
some plan to produce and concentrate it at once by 
the use of gasorcoaloil? That lightning has an affinity 
for coal oil is shown by the number of times large tanks 
are destroyed by it. The man that can devise some 
means for operating a motor cheaply that can be used 
in both city and country, can take his ease for the 
balance of his life. It would be well if some genius 
would turn his attention to something outside of the 
beaten paths of steam and electricity, and see if, in 
looking for one object, he is not overlooking another 
equally good. 

Since air is the motive power that keeps so many 
animate machines in motion, why should it not be 
brought in use to move inanimate ones? We know 
that air presses a ton’s weight upon every foot of ex- 
posed surface. Now, if we could, bysome means, me- 
chanical or otherwise, exhaust that air from one end of 
a cylinder having a square foot of exposure, we should 
have a ton’s pressure upon anything filling the cylin- 
der, which would force it to the end, and if this could 
be repeated at the other end, we should have the action 
of the piston of the steam engine reproduced. 

Since the first steam engine owed all its efficacy to 
atmospheric pressure, would it not be well to see if 
the same means cannot be devised to utilize air, not 
in a compressed form, but by exhaustion at one end of 
the cylinder or in some othermanner? If this could be 
done, either mechanically or otherwise, it would dis- 
place all other modes of transmitting power and could 
be used as well on the desert as in the city. 

In the rush after electric motors, let us not lose sight 
of the fact that electricity is only one of the many phy- 
sical forces by which we are surrounded, and that all 
such forces must be artificially excited. 

 ——_——_|_ or ++ — 
Remedy for Whooping Cough. 

Common thyme, which was recommended in whoop- 
ing cough three or four years ago by Dr. 8. B. J ohngon, 
is regarded by Dr. Neovius (The Lancet, May 9, 1891), 
as almost worthy the title of a specific, which, if given 
early and constantly, invariably cuts short the disense 
in a fortnight, the symptoms generally vanishing in two 
or three days. He gives from one ounce and a half to 
six ounces per diem, combined with alittle marsh- 
mallow sirup. He never saw any undesirable effect. 
produced, except slight diarrhea. It isimportant that 
the drug should be used quite fresh. 
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The Protection of Residences from Bacteria, 
BY FREDERICK BAUMANN, IN THE “BUILDING WORLD.” 

The whole philosophy of medical science has of late 
been subverted through the graduai discovery of the 
extensive species of minute beings called bacteria—the 
lowest order of beings known to exist. They were once 
believed to be the product of a generatio equivoca—of 
spontaneous generation—until it was made evident by 
Pasteur that they are generated ex ovo—from the egg. 
Philosophers have, however, then subsequently not 
abandoned faith in spontaneous generation, from the 
original elements upward, but have put the bacteria 
up as a rather composite race of beings, made up from 
many millions of molecules, and established a belief in 
aclass of organic beings as progenitors, as it were, of 
the bacteria, which beings are said to be many times 
simpler in their composition and smaller than are the 
latter, and so minute in size that they will forever be 
hidden from human sight. All diseases and ailments 
of the human system are, in accordance with an over- 
whelming number of medicai philosophers, owing to 
encroachments thereon by bacteria, as destroyers of 
blood and tissue. 

Some twenty-five years ago Professor Naegeli men- 
tioned some very interesting and, as I believe, import 
ant experiments as to the life of the lowest orders of 
fungi, of which our bacteria are the lowest yet. He 
prepared a proper neutral nourishing fluid, and put 
therein the seeds of mould fungi, fermenting fungi, and 
bacteria. The result was that the latter exclusively 
went on to muitiply at the expense of the nourishing 
fluid, so that not a trace of the other two kinds of fungi 
could be found. He then added 1 per cent of tartaric 
acid to a fresh dish of nourishing fluid. The result now 
was that the fermenting fungi had the field for them- 
selves exclusively. A third experiment, with 5 percent 
of the acid added to the fluid, gave the field to the 
mould fungi. Singly, each kind of fungi would grow 
in either kind of nourishing fluid, but in competition 
with each other the field was conquered by one kind 
exclusively. 

Arguing from this fact, Naegeli justly asserts that 
the blood corpuscles, as principals within their nourish- 
ing fluid, ever prevent the growth therein of other 
fungi, which are constantly inhaled with the air, thus 
coming in direct contact with the blood of the lungs. 
The blood corpuscles ever do this so far as they are in 
sound condition. But, alas! they are often weak and 
often subject to debilitating effects, so that the foreign 
fungi get a chance to grow and multiply, so rapidly, in- 
deed—doubling their number within every few min- 
utes—that within a few hours the blood’ life, and 
therewith the life of the being, may be destroyed. 

Within the child there flows and grows tke blood of 
its parents, and all the latter’s ills and ailments that 
human flesh is heir of accompany the child. The Ger- 
man student expresses this in the jocular statement 
that every man ‘‘should be most careful in the seJec- 
tion of his parents.” ; 


A birthplace of bacteria is below the ground, nearest | 


the level of ground water. As the water recedes, the 
fungi get dry, and slowly rise with the ascending air 
current to the surface and into the atmosphere, there 
to be, by chance, inhaled. Assuming a grain of fine 
sand to be 1-200 of an inch in diameter, the number of 
grains per cubic inch is 8 millions; further, assuming 
the interstices between grains at one-fourth, we may 
safely count 32 millions of interstices as taking up the 
entire space of a cubic inch. A single interstice may 
thus contain: Thirty grains of sand dust = 600 blood 
corpuscles = 2,000 microbes. A single microbe, of 
medium size, may, therefore, very conveniently ascend 
within a body of even the finest sand, within the pores 
of rock, of brick, mortar, and concrete. It finds nosort 
of impediment in any dry substance excepting dense 
' clay, so far as it is not wholly dry. 

Such clay protects, as is substantiated by the follow- 
ing account of Dr. Pohl: A country gentleman had on 
his estate seven one-story houses inhabited by laborers. 
These houses were dilapidated and dirty. Their floors 
were a sort of concrete, madeof clay. The houses were 
doomed to be destroyed, to make room for commodious 
tenements of a better class. At a time when cholera 
visited the place, five of the houses had been renewed 
with floors raised from the ground, which had been de- 
prived of the layer of clay ; two were in their previous 
condition. The disease laid up 18 of the inmatesof the 
new and improved, ostensibly far more sanitary, houses, 
and none at all of the two rotten and dirty houses. The 
result could only be attributed to the fact that the clay 
floors had effectually prevented any preparatory disease 
gernis to rise within those houses. 

; vave at last arrived at my task proper. Bacteria 
arb at all hours generated in the soil under our very 
ho?es, they rise, and are inhaled by us as the inmates. 
Amcng them there may at any time be some of the 
kind whieh cause disease, which might or might not 
grow .t the expense of our blood, as circumstances be- 
yond human control would govern. The upward cur- 
rent, whic! brings them to us, is augmented in winter, 
as we weil know, by the reverse of temperatures. 
Whore hun. well-being and life are considered worth 
anything, there the architect of the present dayshould, 


without fail, pay due attention to such construction of 

a residence building as would fairly warrant a protec- 

tion against all ascending air currents ever present un- 

der its floors and in its walls. The task is neither dif- 
| ficult nor expensive, as we shall see, and no excuse can 
effectively be offered on this score. 

Common materials most likely to be proof against 
penetration of microbes are: asphaltum, glass, and 
| pitch tar. The asphaltum to be had in form of pressed 
| plates. All these materials can be most readily had and 
employed. Asphaltum or glass, in two layers on pro- 
per mortar, to be putin all walls at the level of low- 
,est floor. Asphaltum also to be put against exterior 
walls, terminating below lower water table. Concrete, 
with level surface, established on the entire ground, to 
be covered with a coat of pitch tar and tarred felting, 
which may be repeated once or twice, to be lastly cov- 
ered with a proper layer of finish concrete. Where 
wooden floors are required, the finish concrete may con- 
tain the required sleepers. Where desired, a further 
protection can be had by spreading a sheet of lead un- 
der the furnace stand prior to making the last concrete. 
Even the entire surface of basement may thus be ad- 
vantageously covered, where expense is no objection. 

These arrangements, carefully executed, are unques- 
tionably calculated to produce the nearest positive im- 
pregnability of floor and walls of a house, though we 
must conceive it as next to impossible to give absolute 
evidence as to such effect. We must rest our assurances 
on the degree of impregnability of the substances em- 
ployed and on the accurate manner of their employ- 
ment. The arrangement excludes the use of iron sew- 
ers and requires all water supply pipes to be suspended 
from the basement ceiling. Return pipes of a steam 
heater, and cold air ducts, must likewise be thus sus- 
pended. Iron sewer pipes are objectionable for several 
reasons. Iron is a bad material to be put underground. 
It decays. The decay is augmented by the acids of the 
liquids within the pipes, and the flowis impeded by 
rust. Arrangements for cleansing are, therefore, pro- 
vided at short intervals, Earthen sewers, on the other 
hand, if well made, are of the most enduring material 
within our mechanical province, and should not be re- 
jected because they are generally so bunglingly applied 
by our mechanics. Good sewering requires the exca- 
vation of all trenches at one time, and a concave con- 
crete foundation on a gradual and even pitch for all 
sewers. The sections should be laid in mortar of Port- 
land cement, and connected by means of metallic rings, 
which will insure permanency. The receiving ends 
should be fully turned up, and have a socket in which 
is fitted an iron member receiving the soil or the waste 
pipe, both"being provided with a tight slip joint. The 
joints within the socket to be tightened with a mixture 
of asphaltum and sulphur. Provisions thus properly 
made, with due care and foresight, are unquestionably 
calculated to secure residence buildings 1n a desirable 
measure against the encroachment of those invisible 
| beings which are the ever-present and most persistent 
enemies of the human race. 


+ Oo 
The Vicissitudes and Perseverance of an Inventor. 


Patents extraordinary in character and history are 
becoming alarmingly frequent, but we must preservea 
unique position for one which has just been granted to 
Mr. George F. Green for an electric railway. The daily 
papers have within the past few days given somewhat 
sensational accounts of his inventions. The facts are 
these, as related in the Electrical World: 

Mr. Green has been for many years a resident of 
Kalamazoo, Mich., earning a livelihood as a working 
mechanic, and filling up what small spare time his trade 
allowed in the study of electricity. Years ago, in fact 
as early as 1856, shortly after the striking experiments 
of Page had drawn attention to electric traction, Mr. 
Green, like others of his countrymen, was impressed 
with the importance of the subject, and spoke of it to 
his neighbors. In 1875 he was enabled to put his ideas 
into practice on a small scale, and constructed a little 
track on which to run a train of cars drawn by a motor 
of his own construction, which was supplied by current 
from storage batteries through the medium of the rails 
asconductors. Later, in 1879, another and larger model 
was constructed capable of embodying the same ideas. 
The inventor fully appreciated the advantages of the 
dynamo for the purpose of supplying current, but he 
was poor and no dynamo was available. In fact, in 
1879 he was compelled to act as his own patent at- 
torney, and the claims which he then put in were tech- 
nically informal and henceencountered many obstacles 
in the Patent Office; interferences were declared and 
his application—even after an appeal to the Commis- 
sioner of Patents—was finally rejected. Not discourag- 
ed, however, and firm in the belief of his priority, the 
‘inventor carried the case to the Circuit Court of the 
District of Columbia, the final legal resort after an ad- 
verse decision by the Commissioner. It, after review- 
ing the evidence, passed favorably upon his applica- 
tion ; and, pursuant to the decision of that court, two 
patents were granted on December 15. The claims 
of both these patents form, indeed, an interesting 
chapter in the history of electric traction. 
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Although similar ground had been covered in the 
days when the primary battery was the only available 
source of electricity, Mr. Green’s work was done long 
before the final impulse had been given to electric trac- 
tion by the researches of Dr. Werner Siemens and con- 
temporaneous inventors in this country. It forms the 
connecting link between the old and the new in the 
history of the application of the motor to railway ser- 
vice, and whatever its value as a patent may be, as a 
contribution to our history the documents granted a 
couple of weeks ago possess no smallimportance. The 
work of the pioneer is difficult, especially when it is 
hampered by poverty, and it is hard to give too much 
credit to those persistent inventors who, in the face of 
all sorts of obstacles, have carried through their first 
crude ideas to working success. With more money, or 
more influential friends, it might have been Mr. Green’s 
fortune to carry out such an experiment as a few years 
later in Berlin drew the attention of the world to the 
possibilities of the electrical distribution of power in 
facilitating rapid transit. 


—————_@-+6 > _-_______—__ 


Cost of Power from Small Motors. 


In the SctENTIFIC AMERICAN SUPPLEMENT for this 
week, No. 836, we give a translation from the Journal 
des Usines a Gaz of areport on this subject made by 
M. Korte to the Association of German Engineers. The 
following is an extract from this report : 

““M. Korte goes to the very bottom of the details, and 
as a result the figures are evidence of the carefulness of 
the examination and of the comparisons that were 
made. We do not now recall to mind that any other 
published treatise contains such complete summarized 
statements of the cost to the user of the four named 


| classes of motors treated of, and have no hesitation in 


saying that M. Korte’stables will command widespread 
notice in this‘country. To the gas engineer they are 
particularly interesting and full of promise, for they 
show quite plainly that with well-directed effort on his 
part the field for small motors should be practically at 
the mercy of the product that he manufactures. One 
striking feature of the tables that nominally is against 
the gas motor is the greater first cost of apparatus and 
installation. From his compilation we find the follow- 
ing, taking the one horse motor in each class as our 


specimen : 


Gas Hydraulic Electric Compressed 


Motor. Motor. Motor. Air Motor. 
Total cost of establish- 
ing plant............. $408.68 $226.29 $139.44 $237.14 
Cost to operate 3,000 
Nourse .......ceesesees 147.98 467.11 561.62 460.71 


“But while this excess will act toward causing in the 
mind of an intending power user an unfavorable first 
impression, a glance at the totals respecting the annual 
cost of running each motor 3,000 hours per annum ought 
to convince the investigator that the gas motor at an 
expense of $408.68 for first installation was the cheaper 
instrument at the end of the first year for him by $144.40 
than had he installed an electric motor at a first cost of 
but $139.44, the saving meanwhile having accrued from 
the difference in cost of operating the machines. In 
his second year of use, however, the economy will 
amount to a clear gain of $413.64, and that will be kept 
up in following years. The reduction of the figures 
from foreign to American equivalents involved a great 
amount of labor, and we doubt not that the enterprise 
which prompted the work will be appreciated by our 
readers.” 

<8 em 


Tue Bureau of the American Republics announces 
the discovery of vanadium minerals in considerable 
quantity in the province of Mendoza, Aryentina. 
Vanadium is one of the rare elements for which there 
is a limited demand, and commands an exceedingly 


| high price, being quoted, so says the Engineering and 


Mining Journal, at $22 per gramme at present (over 
$700 per ounce). Itis used chiefly in the form of am- 
monium vanadate, as a dye stuff, producing, in con- 
junction with aniline, the most absolute black 
known to the dyers and calico printers. It is similarly 
used in the manufacture of certain kinds of black ink. 
The amount required for these purposes is, however, 
extremely small. 

The vanadium minerals are widely distributed, al- 
though seldom found in large quantities. The ores in 
certain districts of Arizona contain a considerable 
amount of vanadate of lead, and there has been some 
talk of saving the mineral as a by-prodnet, but the 
present demand for the vanadium salts being so limited 
it is doubtful if such an undertaking would be worth 
while. 

The manufacture of vanadates is in the hands of two 
or three houses in Great Britain and on the Continent. 
The price is kept high, because the consumption is so 
small, and because any serious competition, increasing 
the supply, would destroy all the profits of the business. 
Under these circumstances, present uses will have to 
be greatly extended or new ones developed before 
vanadium ores will acquire much value. All that can 
well be done with them at present is to sell them to the 
manufacturers who monopolize the industry, and a 
very small amount will satisfy that possible demand, 
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A DEVICE FOR RAISING LIQUIDS. 

The accompanying illustration shows a perspective 
and a sectional view of a device for raising water from 
wells, rivers, ete., or for raising other liquids, as may 
be desired. It has been patented by Mr. Carl Storla, 
of Belford, South Dakota. The central cylindrical cas- 
ing has a bottom aperture covered by an upwardly 
opening valve held in an open frame, the lower end 
of an upwardly extending discharge pipe being 
secured on a bar of this frame. The pipe has side 
openings at its lower end, through which water passes 
from the casing into the pipe, there being also in the 
pipe a valve to prevent water and air from rushing 
down when the piston is raised, the pipe ex- 
tending centrally through a vertically :nov- 
able piston. This piston is adapted to press 
on the water in the lower part of the casing, 
and is raised by ropes winding on a windlass 
in the upper part of the casing. The piston 
is adapted to be weighted by suitable mate- 
rial, as stones, etc., or with water, which 
may be allowed to enter at higher openings, 
there being a valve in a false bottom of the 
piston to allow of the escape of the water as 
the piston is raised. The lower part of the 
main casing fits into and is supported ina 
second casing, the lower end of which rests 
ona plate formed with an outer shell, and 
forming a space adapted to be filled with 
filtering material, there being below the 
plate a base loaded with stone to hold the 
device in position where it is used in a lake 
or river, although this is not necessary when 
it is used in wells. When the piston is held 
in an uppermost position by the ropes 
wound upon the windlass, water passes 
through the lower openings and through 
the valve in the bottom of the central cas- 
ing; the operator then lowers the piston, by turning 
the crank arm of the windlass, and, when the piston 
reaches the level of the water, the crank arm is re- 
leased, so that the piston presses by its own weight 
upon the water, forcing it into and through the dis- 
charge pipe. When the piston has reached a lower- 
most position, the water in the central casing has been 
nearly all expelled through the discharge pipe, and 
the piston is again raised by winding up the ropes on 
the windlass. 


ot Oo 
AN ELECTRIC CARRIAGE, 


The graceful vehicle illustrated in the accompanying 
picture is interesting, as being undoubtedly the first 
carriage propelled by electricity built in the West. It 
is the invention of William Morrison, of Des Moines, 
Ja., and was built by Morrison & Schmidt, of that city. 
It is intended for operation on ordinary city and coun- 
try roads, and will carry twelve people comfortably, 
although the inventor says that it could be easily 
arranged for double that number. 

The power is furnished by 24 storage battery cells 
placed beneath the seats. These accumulators are of 
Mr. Morrison’s own design, and he claims to have pro- 
duced a battery that cannot be considered an infringe- 
ment on other accumulator 


placed in the forward part of the carriage and in- 
tended to be moved by the foot of the person guiding 
the movements of the vehicle. Thus one person is 
enabled to control the speed of the carriage and 
steer at the same time. No rheostat is used, the speed 
of the motor being regulated by the number of cells 
cut in or out. 

Mr. Morrison claims that his cairiage has been ex- 
haustively and successfully tested in Des Moines, and 
that it has been run continuously 13 hours, attaining a 
speed as high as 14 miles an hour. He thinks that a 
much higher velocity can be attained if desirable. The 
carriage is to be soon exhibited in Chicago by Harold 
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STORLA’S DEVICE FOR RAISING LIQUIDS. 


Sturgis and John A. Qualey, so says the Western Elec- 
trictan. 
SN ee 
Difference in Eyes. 

Mr. James Shaw writes to Nature as follows: “I 
labor under the peculiar inconvenience of having a 
right eye of normal power and a short-sighted left eye. 
The numerals on the face of aclock five-eighths of an 
inch high are visible to the right eye at twelve feet dis- 
tant ; but in order to discern them as clearly with my 
left eye I require to bring that organ of vision as near 
to the figures as eight inches. On looking at my gold 
chain hanging on my breast in daylight, and with both 
eyes, the chain colored yellow, and toward the left, is 
perceived by the right eye, while a steely blue chain, 
another, yet the same, is perceived about an inch to 
the right and a little higher up. By artificial light the 
same phenomenon presents itself, but the difference of 
color is not so apparent ; the yellowto the right is only 
dimmer, Again, when a page of Nature is being read 
with the short-sighted eye, there appears, about an 
inch to the left, part of the same column, small, and 
the black, under artificial light, like weak purple. The 
right hand side of this ghost-like column is lost to the 
right eye, being commingled with the larger, darker 
letters seen by the short-sighted left, which cover it like 


patents. He says that the 
combined output of the cells 
is equal to 112 amperes at 58 
volts. Each cell weighs 32 
pounds, making the total 
weight 768 pounds. The cells 
are charged without being 
removed from the carriage, 
the process taking ten hours. 
It is proposed to do this at 
night. 

This motor is of four horse 
power, although, on a pinch, 
it is claimed that it can be 
worked up to eight horse 
power. It is of the ordinary 
street car type, with a Siemens 
armature, but Mr. Morrison 
claims an improved method 
of winding, by which the re- 
placing of burned-out arma- 
tures is greatly facilitated. 
As will be seen by the illustra- 
tion, the motor is sustained 
by a framework underneath 
the body of the carriage, and 
is geared to the rear axle. 

The steering apparatus is 
attached to the forward axle 
and is controlled by a hand 
wheel in the front of the car- 
riage. It is claimed that this 
attachment has been perfect- 
ed to such an extent that a 
light touch on the wheel will 
alter the course of the vehicle. 
The motor is thrown in and 
out of circuit by a switch 


AN ELECTRIC CARRIAGE, 
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soon aes to 
WW 


the more recent writing on a palimpsest. Middle life 

was reachcd before the discovery wasmade. These ex- 

periences must be gone through with intent, for ob- 
jects generally being perceived altogether with the 

right eye, all that the left seems good for is to supply a 

little more light. The perception of the difference of 

color is as good with the one eye as the other, and the 
short-sighted eye can read smaller type. As the inferior 
animals, so far as I know, have no habit of peeping or 
looking with one eye shut and the other open, it oc- 
curred to me that this ability might be a limited one. 

I tried the ex periment with school children, and to my 

surprise found that a few were quite unableto keep 

one eye shut and the other open at the same 
time, and a few did it with an effort, making 
in allabout a fourth of the number. Adults 

were likewise under similar limits, but to a 

less extent. This may be the reason why 

the discovery of inequality of vision, as Sir 

John Herschel remarks, is often made late 

in life. Indeed, he mentions an elderly per- 

son who made the unpleasant discovery 

that he was altogether blind of an eye.” 
—_————————= +0 + 
Something about White Lead. 

My subject is white lead. I have been 
experimenting with it for some time, and am 
fully convinced that it should be used very 
sparingly in the painting of a carriage 
body, and more especially as a putty. You 
naturally ask why. 

What is white lead? It is a corroded 
metal, which is capable of being brought 
back to its original state, but with a loss of 
its weight, thus proving that it has not lost 
its metallic property of expansion and con- 
traction. 

How can we prove this? Let us make a 
white lead putty taper 2 inches long, 1% inch at the 
large end and 1 inch at the small end. Let it get per- 
fectly dry, then have it turned accurately and fit a 
brass ring to the large end when the putty is at a 
temperature of 30°. Then raise it to 90° and attempt to 
pass it through the ring. You will find you cannot do 
it, thus proving that white lead putty expands at no 
uncommon change of temperature. 

What are its adhesive qualities? Very little in itself. 
It is unlike glue or other resinous substance, which 
penetrates the fiber of the wood and in a manner 
clinches itself ; but, like the brick to the mortar, is held 
by absorption. 

How can we prove this? Paint a thin board with 
three coats of white lead mixed with oil and turpen- 
tine (or a brick is &till better). When perfectly dry 
place it under an exhaust pump, and you will find 
that the white lead coats will part from the wood or 
brick. 

Now, I need not tell you how we usually paint a 
carriage body, but do we not first coat it with lead and 
then freely coat it with a matter which has no expan- 
sive quality, except when subject to intense cold, and 
which contracts by heat? We here find that the ele- 
ment which expands the under coats contracts the out- 
erones. Is it any wonder that our paint cracks and 
peels off ? Or that our putty 
protrudes and shows? Or 
can you tell me of a varnish 
that we can expect to be cap- 
able of resisting the laws of 
nature ? 

I have no suggestions to 
offer as to a substitute for 
white lead. I leave that for 
others—younger men than 
myself—and hope that some 
one willdoso. N. J. F. 

—Varnish. 
—_———__- ¢ —_____ 

A New Tin Alloy which 
Clings to Glass and Metals 
with Great Tenacity. 

The American Journal of 
Photography recommends an 
alloy of 95 parts of tin and 5 
parts of copper for connect- 
ing metals with glass for pho- 
tographic and other purposes. 
The alloy is prepared by pour- 
ing the copper into the molten 
tin, stirring with a wooden 
mixer, and afterward remelt- 
ing. It adheres strongly to 
clean glass surfaces, aid has 
nearly the same rate of ca 
pansion as glass. By adding 
from one-half to one per cent 
of lead or zinc the alloy may 
be rendered softer or harder, 
or more or less easily fusible, 
as required. It may also be 
used for coating metals, im- 
parting to them a silvery ap- 


pearance, 
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BREAKAGE OF A THIRTY-FOOT FLYWHEEL AT THE|second. 


AMOSKEAG MILLS, MANCHESTER, N. H. 


spongy places in the fractured parts. Such flaws are 


Among the numerous engines of the Amoskeag Cor-|inherent in all heavy castings, but after eight years of 
poration, at Manchester, N. H., is a pair of 36inch successful running it is hardly permissible to say that 
Corliss cylinders driving on to a single shaft carrying a'the factor of safety in this wheel was insufficient. 
flywheel 30 feet in diameter, 110 inches across the face, | Superintendent Manning justly says in his testimony : 


and weighing 64 tons. 


This wheel was belted to two| ‘‘ These flaws were all impossible to discern without 


jack shafts beneath the floor of the engine room, one| destroying the wheel. Sounding would not show them.” 
While the speed in the mills driven by the twin 42-inch 


at the cylinder end of the engine being driven by two 
42-inch belts, and the other at the 
flywheel end driven by a 24-inch 


belt, running in the center of the 
pulley between the twin belts to the 
other shaft. The arrangement is 
shown by the diagram. This en- 
gine was used in times of high or 
low water, and on the 15th of Oc- 
tober last was driving by the twin 
42-inch belts mills Nos. 4 and 5, and 
by the 24-inch belt mills Nos. 7 and 
8 and the dye house. 

There was also connected to each 
jack shaft a water wheel, but the 
gate of the one on the east shaft 
was barely open and the other was 
running on four-tenths gate, not 
sufficient to run the machinery and 
line shafting in its immediate neigh- 
borhood. 

Between nine and half-past on 
the morning of the above date, the 
speed in No. 5 mill ran down, as the 
superintendent and overseer of the 
carding testify, to only about one- 
quarter of the normal. The help, 
as is the custom under such circum- 
stances, threw off the machines, and 
the speed started up again, but 
again slackened when the belts were 
puton. The superintendent went 
to the engine room and found the 
engine running as usual, and the 
engineer had noticed no trouble. 
spected the pulleys upon the jack shaft, and the super- 
intendent says that the belts were slipping and the 
pulley hot. The engineer, remarking that he would 
see, turned to go upstairs, and the overseer started 
back to the mill through the shaft tunnel. 


ruin depicted in the engraving occurred. 
Meantime, the second-hand from the same mill had 
come to the engine room window on the same errand. 


through the window, and saw nobody there. In a 
short time he heard a noise ‘‘ which sounded like two 
heavy pieces of iron coming together. At the same 


BURSTING OF 


i 


Together they in-| belts had run down, that in Nos. 7 and 8 driven by the 


24-inch belt became accelerated just before the acci- 
dent. The testimony of the operatives agrees in esti- 
mating the highest speed that would have been 
attained by their looms at 180 picks per minute, while 


He had ' the normal speed was 144. This would have indicated 
hardly got away before the crash which resulted in the | 


a rotative speed for the engine flywheel of 42% of 61 = 
764 revolutions. From a personal inspection of the 
wreck and the evidence so far submitted, we fail to find 


‘anything which points to a more excessive speed than 
He testifies that he looked into the engine room! 


the above. The governor belt was found on, and what 


;remained of the governor was perfectly free to act. 


The question comes, then, whether the wheel parted 
from centrifugal force at this speed or whether it was 


time there was a sheet of fire like that from an emery- | subjected to other strains which resulted in its rupture. 


wheel from the top of the south belt shooting to- | 


ward the west.” He then saw the engineer coming 
from below, and he and his assistant ran to the throt- 
tlesand began to shut the engine down. They had 
not left the throttles when the crash came, although 
the valves were found one 
closed tight and the other 
open but a fraction of a 
turn. The engineer was 
killed outright, his assist- 
ant badly injured, and the 
flying pieces cutting away = 
the floor of the drawing-in S 
room, precipitated the oc- 
cupants into the pump 
room below, killing two 
girls. 

The ruptured wheel was 
30 feet in diameter, and ran 
at 61 or 62 revolutions per 


minute, giving a rim speed | 
of 95°6 or 974 feet per ah weg Putley 
second. This, although a | me fe 3 Inches } 


very high rim speed, does [ | 
not approach the limit at | | 
which a sound wheel may - 
be run safe from breakage 
from centrifugal force. 
Prof. William Marks says : 
“The speed of rim of fly- 
wheels is in some cases 
pushed to about 80 feet per 
second, but is probably not 
often exceeded.” We can 
count, however, more than 
twernt: flywheels by the 
builder of the Amoskeag 
engines which are run at 
rim speeds exceeding 90 
feet per second, and a 30- 
foot wheel by the same 
builder has been running 
at the Merchant's Mill, Fall 
River, Mass., for twenty- 
three years, whose present 
rim speed is 88°6 foot per 


To consider, in the first place, the known conditions 
before the accident, the engine was developing the day 
previous 1,951 indicated horse power. Cards had been 
taken, but were lost in the wreckage. The load was; 
however, practically the same. 


Considering that the 


l 
The Amoskeag wheel was found to have 


FLYWHEEL—AMOSKEAG MILLS. 


| 
| 


Pump Room 


brake horse power was 1,890, which allows a liberal 
percentage for engine friction, and that this load was 
evenly distributed upon the belts, we should have 42 + 
42 + 24 = 108 inches of belt to carry 1,890 horse power, 
or 1,88? = 17°5 horse power per inch width of belt. This 
requires the transmission of 175 X 33,000 = 577,500 foot 
pounds of power per minute. The speed of the belts 
at 61 revolutions was 5,749°25 feet per minute, conse- 
quently the unbalanced strain per inch of width must 
have been 577,500 + 5,749°25, or over 
a hundred pounds. The normal 
strain for a double belt is about 70 
pounds. 

The proportion of the load trans- 
mitted by the twin belts to the 
shaft whose speed was slackened 
would, on the above assumption, 
be ,°4, of 1,890 = 1,470 horse power, 
and it is readily apparent that 
belts under the degree of tension 
necessary to maintain anything like 
the above driving force could not 
have slipped for the length of time 
during which the speed was down 
in No. 5 mill and with the engine 
running at its normal rate without 
screeching and burning, so as to 
have attracted the attention of 
everybody about the engine house. 
The obvious conclusion is that the 
tension of the belts must have been 
relieved, and this naturally points 
to the binders: beneath the jack 
pulleys on the east shaft. 

Of the two binders, that to the 
south was the least damaged, 
though both were knocked out of 
position, and the north one almost 
completely demolished, the spokes 
being broken short off, and the rim, 
which was of wood, ground to 
splinters. The two idlers hung in 
separate journals from heavy cast iron beams, and 
these beams were knocked out of place and a consider- 
able piece broken out of one of them. Of the large 
pulleys on the jack shaft, that nearest the end or the 
northern one of the pair was stripped to the hub, not 
a piece of a single spoke being left on. This was a 
split pulley, put in when the second cylinder was 
added to the engine. The other was made up of two 
narrow solid pulleys bolted together at the rims, and 
one half of one of the rims remained intact. The hubs 
of both pulleys are fast upon the shaft. 

If now it had happened that the binders beneath 
the jack shaft to No. 5 mill became deranged, the 
natural consequence would have been a lessening of 
the tension of the belts and a running down of the 
speed of that shaft just as the evidence shows, and 
with the tension removed such slippage might have oc- 
curred with no worse local consequences than the heat- 
ing noticed. If then by some means, as by the slackened 
belt drawing in the deranged idler or cramping its rim 
in some way, the jack shaft 
pulley was broken, its arms 
would be stripped by the 
belt as they were stripped, 
and the belt would have 
become entangled and 
given a monstrous wrench 
to the engine flywheel. 
The flywheel was 110 
inches in width, with a sin- 
gle central set of arms, 
and the belt was on, its 
outer edge. Such a yank 
might well be sufficient to 
produce a rupture in a rim 
constructed as this was. 
Many accessory facts point 


Pulley 
12 ft. 5 Inches 


to the probability of such 
asequence. The fact that 
one of the jack pulleys re- 
tained a portion of its cir- 
eumference is evidence 
that it did not make a 
complete revolution after 
the general wreck had 


25 Inch face 


piled the debris about it, 
but that the other pulley 
upon the same shaft was 
completely stripped, shows 
that it must have made at 
least one complete revolu- 


tion after it began to 
break. The general direc- 
tion in which the pieces 
fell was to the northward, 
the direction in which such 
a pull would have started 
them. An engine whose 
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PLAN AND ELEVATION OF ENGINE ROOM OF AMOSKEAG MILLS, MANCHESTER, N. H. 


governor is in normal con- 
dition will behave badly 
with a slipping belt, and 


| 
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the erratic action of the load with the twin belts act-! own. The fire is regulated by simply turning a valve. 


ing as they must have done, furthe. complicated by the 
water wheel, the wheel having the greater gate open- 
ing being attached to the shaft driven by the 24-inch 


Thus it is under the immediate control of the firemen, 
and it is an easy matter to keep the steam at a uniform 
point. The mills used eight boilers before they intro- 


belt, would account for the acceleration of the speed | duced petroleum. To-day they are using -but six, and 


noticed in mills Nos. 7 and 8 Whether this accelera- 
tion was sufficient to have started a rupture in the rim 
of the engine wheel by centrifugal force, or whether 
the initial rupture occurred at the jack shaft, it is, how- 
ever, impossible at this stage of the investigation posi- 
tively to conclude. 

The construction of the wheel itself will be evident 
from the remnants shown in the engravings. It hada 
single central set of 12 arms bolted into the hub in the 
manner shown, and to the ends of which the segments 
of the rim were bolted. 

Of the twelve arms, two broke across the center line 
of the bolts in the hub, two were complete, three full 


length but broken at the outer end, and the rest broken 


across. The fragments of the rim were scattered from 
the river on one side to the mills across the yard at 
the other, and two pieces, one of which weighed 575 
pounds, were thrown over upon the roof of No. 8 mill, 
which is at least 80 feet in height, with sufficient force 
to break through the heavy planking of which it is 
composed. The height to which a body would be pro- 
jected vertically at the normal rim speed of the engine 
is over 140 feet. The only complete segment found was 
in the basement near the eastern jack shaft.— Power. 
————>+ 6 > 
Rubber Foot Balls. 

The game of foot ballis now of such widespread in- 
terest that much pains are taken with the ball for college 
use. It has an oval form, is made of the best rubber, 
with a pipe attachment for inflation, and is in turn in- 
eased in a stout cover, and laced. Such a ball is termed 
the ‘‘ Rugby,” and is made in one size, nine inches in 
diameter, and usually retails for about $4. As itis the 
piece de resistance in the contest, it is usually treasured 
with care when idle, although its usage is not by any 
means of a tender character on the field. 

The ordinary foot ball comes in six sizes, respectively 
six, seven, eight, nine, ten and eleven inches in diame- 
ter, selling for $15 to $30 per dozen, so says The India 
Rubber World. Thisball is carefully made of Para 
rubber and is nearly round, with a slight depression 
‘“‘at the poles,” so to speak. The ball is made up in 


segments, usually six of them on the inside, there being | 


a cloth surface, and cemented together. At the poles 
is a circular cap of the same material, on which the 
maker if so disposed can inscribe his name, or as in the 
case of the Hodgman Company, a handsome mono- 
gram. There is not a single stitch in these balls, and 
the workmanship is of such a character that when one 
of them is returned as defective, a black mark is made 
on the annual calendar of the general office of the fac- 
tory. In all the years the number returned has been 
three in a product of thousands upon thousands of 
dozens. 

The ball is inflated by means of a sinall hollow tube 
called a key, which fits into a cylindrical valve in the 
inside of the sphere. For transportation the deflated 
balls are packed closely in nests, taking but little room. 
Achief point is to get strength with light weight, 
great objection being made by teams to a heavy ball, 
which rolls sluggishly over the ground. The color of 
the undercase of the Rugby ball is white; the ordinary 
is black. 

The great impetus given to the game bids fair to 
make this industry even more prominent than it has 
been in the past, and another season probably will see 
a much larger output than ever before. 

—________~0+»________- 
Petroleum as Fuel in Lowell, 

Accounts from Lowell state that the Tremont and 
Suffolk mills, Lowell, Mass., have made apractical suc- 
cess in using petroleum as fuel, and the estimate is 
made that a pound of the petroleum is equal to 1°8 
pounds of coal. The mill uses the petroleum in the 
form of gas. The plant includes two tanks, which are 
buried in the ground about 30 feet from the furnaces, 
thus insuring safety from fire. A smaller tank is locat- 


ed above the larger ones and the contents of the latter | 


are pumped intoit. This small tank contains the sup- 


ply for immediate consumption. A series of pipes run 


from here to the boilers, which are situated on a lower 
level. 

The arrangement of the oil reservoir in relation to 
the boilers is perfectly safe. The level of the two large 
tanks is below that of the boilers, so in case the regu- 
lators fail to act and cause the tanks to burst, no serious 
results will follow, so far as fire is concerned. The up- 
per tank is so small that its contents would soak into 
the ground before they reached the boilers, therefore 


no danger lurks here, even though the level of this tank : 


is above the fires. 


The oil flows from this reservoir through the pipes to | 


the burners, under the boilers. These devices consume 
the oil in the form of spray mixed with steam. Perfect 
combustion is produced and no soot or smoke is caused, 
yet volumes of black smoke pour out of the chimneys 
surrounding the Tremont and Suffolk milis, while not 
the slightest trace of smoke can he seen issuing from its 


yet the speed of the two powerful engines is the same 
and they haveas much work to do as before. The neat- 
ness of the fireroom in consequence of there being no 
coal or ashes is an important point. The experiment 
has not been under way long enough to permit an esti- 
mation of the difference between the cost of oil and coal 
as fuel, but it is supposed that the difference is small. 
The oil is brought to the mills in tank cars containing 
from 3,500 to 6,000 gallons each. 
OO tO oOo 
A TELEPHONE TRANSMITTER WITHOUT ELECTRODES. 
BY CHAS. CUTTRISS. 

While it would appear that the field of telephone 
transmitters had been pretty thoroughly gleaned, still 
among the stubble there has remained one that 


: promises to be of considerable importance both for 


long and short distance transmission. 

After trying numerous devices without success, it 
occurred to me that a helical carbon spring, if such a 
thing could be made, would offer the best solution. 

After afew days’ practice, little trouble was experi- 
enced in turning out about anything I desired. I now 
have the carbon helices of such resistances that when 
closed in their natural condition they have a resistance 
of about 10 ohms; but when fully distended the resist- 
ance is upward of 500 ohms, and a movement of 0°01 of 
an inch, tending to open the convolutions, makes a 
variation of from one to two hundred ohms. Their 
action on the instrument for which they were designed 
was perfect, and nosparking could be observed between 
the convolutions until the battery was increased to 
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Figs. 1 and 2.-CUTTRISS’ TELEPHONE TRANSMITTER, 
WITHOUT ELECTRODES. 


such an extent that the whole helix was heated to 
some 300 or 400 degrees Fahrenheit. 

This absence of sparking under heavy battery at 
once struck me as a valuable feature in a telephone 
transmitter, and as the battery circuit could never, 
under any circumstances, be interrupted, there should 
be an absence of those ear-breaking kicks which are so 
often experienced when impatience is expressed at the 
distant end. 

As aresult I devised the simple arrangement shown 
in the accompanying engravings. As will be noted in 
Fig. 1, the helical carbon spring, C, is permanently 
cemented to the diaphragm and presses against the 
end of a screw, 8, to which it is also permanently con- 
nected and by which its tension can be regulated and 
the convolutions of the helix brought nearer together, 
or separated, as desired. The carbon helix is shown 
enlarged in Fig. 2. 

Experiments proved the correctness of my theory, and 
not only does the instrument transmit speech loudly, 
but the enunciation is so remarkably clear that I have 
been led to look for some particular reason why this 
should beso. I think it will be found to be owing to 
the extreme lightness of the helix (generally less than 
one grain); to the absolute continuity of the circuit— 
that is to say, the elimination of electrodes; and also 
to the fact as each part of the spiral is tending to open 
itself it absolutely precludes any tendency for the sur- 
faces to jam or lock together.— Electrical Engineer. 

at eg be a, 

It is a well known fact that birds enjoy much longer 
terms of life than do mammals. Hesiod and Pliny 
both tell us of rooks that lived to the patriarchal age 
‘of 700 years, and that the average life of a raven was 
240 years. How far this was correct we cannot de- 
termine. It is well known that they outlive man; 
while swans have been known to live 200 years, chaf- 
‘finches and nightingales have been kept in confine- 
iment for 40 years, Girardin tells us that he had a 
| heron for 52 years, and that he knew of two storks that 
. built their nests in the same place for forty years. 
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Phonograph Improvements. 

Mr. George H. Herrington, of Wichita, Kan., has re- 
cently patented a method of recording sound vibra- 
tions, in which the recording medium is first rendered 
plastic, then passed under the vibrating point or needle 
of the recording instrument while in such plastic con 
dition, and finally allowed to harden, to set the impres- 
sion and produce a permanent record. 

He says: I employ as a recording medium to receive 
the needle indentations a material capable of being 
softened or made plastic and of afterward becoming 
hardened. I cause such surface to receive the indenta- 
tions while in its softened or plastic condition, and it 
retains them when it becomes hard again. I prefer to 
employ a substance such as boiled tar, pitch, resin, 
asphalt, dental wax, or similar hard substances or com- 
pounds which become plastic when heated; and by the 
employment of heat I soften to the desired degree this 
surface as it passes under the point of the diaphragm 
needle, and then by cooling harden the surface to give 
the record permanency. The heat-affected medium is 
preferably applied as a coating to a suitable supporting 
thread, strip, or sheet of metal, fabric, paper, or rubber, 
and this supporting body is also preferably flexible, so 
as to be readily wound upon spools and passed around 
wheels or drums. The recording surface may also be 
covered with an extremely thin metallic foil or be 
powdered to prevent sticking to the needle or to the 
wheels or rollers while in a plastic condition. The 
heat may be applied in any suitable way, and _ air, 
water, or steam may be used, the recording medium 
passing through a heating chamber or over or around 
heating drums or rolls just before reaching the dia- 
phragm needle. The cooling may be effected by an air 
or water chamber, or by drums, or by other suitable 
means. 

The phonograph may have a motor to move the re- 
cording medium under the point of the diaphragm 
needle, and the same machine may, by the removal of 
the heating and cooling devices, be used to reproduce 
sound from such a record as has been described. 

The same method and essentially the same apparatus 
can be employed for recording the movements of tele- 
phonic or telegraphic apparatus, so as to register mes- 
sages sent by such instruments. 

—————o-+- 6 >- oo —_———_ 
Insanity and Genius. 


A good deal of comment has been excited by the pub- 
lication in English of Professor Lombroso’s wuk*on 
“Insanity and Genius.” It is a work in which the 


| author claims that genius is the evidence of a degenera- 
| tive taint, and is, in fact, an ‘“‘epileptoid degenerative 


psychosis.” We trust that our readers will not be made 
to feel a sense of apprehension concerning their own 
mental soundness by Professor Lombroso’s thesis. It 
is one that has been worked at before by Moreau de 
Tours and a good many others, and neither the world 
in general nor the medical profession in particular has 
been seriously impressed by it. Men of genius have 
not, as arule, been mad, except with an insanity of a 
scientific and scholastic kind, such as the world really 
needs more of. The eccentricities, noonomanias, and 
emotional exaltations of genius have been incidental, 
and were not the basis of their character and tempera- 
ment. Insanity is essentially a non-productive con- 
dition. No insane man has ever nade a great discovery 
and originated great thoughts, or, by his own labori- 
ous efforts, changed the tide of human events. In- 
sanity is a condition in which the power of adjusting 
one’s self and one’s conduct to the environment is lost. 
Surely there is no loss of this kind shown in the work 
or conduct of men of genius. Contemporaneous sci- 
ence has dealt somewhat kindly with Lombroso for the 
valuable work he has done and the new fields of study 
he has opened. But the Medical Record thinks that 
when he makes out Newton and Luther insane, and 
Christ a paranoiac, one must think that the professor 
himself has neither sanity nor genius. 
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New Use for the Telephone. 

‘‘The telephone is about to have a new application, 
namely, that of foretelling storms. A new discovery 
has been made as to one of the properties of this means 
of transmitting sound. By placing two iron bars at 
seven or eight meters distance from each other and 
then putting them in communication on one side by a 
copper wire covered with rubber and on the other 
side with a telephone, a storm can, it is said, be 
predicted at least twelve hours ahead through a dead 
sound heard in the receiver. According as the storm 
advances the sound resembles the beating of hailstones 
against the windows. Every flash of lightning, aud of 
course every clap of thunder that accompanies astorm, 
produces a chock similar to that of astonecast between 
the diapk«agm and the instrument.” 

This paragraph, which we extract from a contempo- 
rary, is going the rounds of the papers as a fresh item 
of information. It is pleasing to note that thé “ dis- 
covery” was made as long ago as 1878, and that thé 
ScIENTIFIC AMERICAN of that year and the follow- 
ing year contains several accounts of experiments in 
the same direction. 


JANUARY 9g, 1892.] 


Srientific American. 


2! 


Gorrespondence. 


Tin Poisoning. 
To the Editor of the Scientific American: 

A few weeks ago I read in your columns of the ex- 
periments in which Prof. Weber, of the Ohio State Uni- 
versity, found such a number of ‘‘ maximum doses” of 
tin in every sample of canned goods examined. Can 
you, or any of your readers, inform me what is the 
“maximum dose” of tin salts, with authority? In 
several authorities I have consulted, including Blyth 
on poisons, and Wood, I find no mention of tin at all. 
Although Battershall finds tin in 97 out of 109samples, 
heseems not to considerit a serious matter, and Dietzsch 
makes noreference to tinin canned goods, ete. The 
contents of a thousand million cans or more are con- 
sumed every year, yet Jovian poisoning seems not yet 
to have become widespread. J. L. H. 

Louisville, Ky. 

ett te 
How to Extinguish Oi] Fires. 
To the Editor of the Scientific American: 

In an article from Edward Atkinson in your paper 
he recommends sand to extinguish oil fires. Itis good, 
if nothing better is at hand-; but sand is too heavy and 
settles to the bottom too quick. Common wheat bran 
or any kind of mill feed is farjbetter, as itis a better ab- 
sorbent and lighter and spreads easier. Oil burning in 
a vessel or on the surface of water cannot be extinguish- 
ed by sand, as it sinks too quickly ; but if a handful of 
bran be thrown on, it will smother out the flame be- 
fore it gets saturated and sinks. 

In manufacturing places, where the floor is saturated 
with oil, there should be kept handy a barrel or more 
of bran. Even wood ashes or road dust is better than 
sand. I have had twenty years’ experience with carbon 
oils, and I know what is best with me. B. 

Titusville, Pa., Dec., 1891. 

rr 
Rain Making on a Small Scale, 
To the Editor of the Scientific American : 

I have read with interest the articles on “‘rain mak- 
ing” in your columns. They have served to recall a phe- 
nomenon I witnessed some years ago that may be of 
general interest. 

On a warm, close, foggy June morning after an early 
shower I was fishing from a boat on a small mill pond, 


about 100 yards from a house that stood on its edge. | 


While watching the float on my line, some one closed 
the outside door of the house with a bang, producing a 
decided concussion on the air. As if a tree loaded with 
moisture had received a shock, so the rain drops fell on 
the smooth water all around at the same instant I 
heard the sound. So closely was the sound accom- 
panied by the precipitation that it became evident to 
me at once that the concussion caused that short rain- 
fall. G. R. OVERHOKER. 

Reamstown, Pa. 

A 
Florida Vegetation—Naphtha vs. 
Launches, 
To the Editor of the Scientific American: 

I noticed in your valued paper an engraving taken 
from a photograph of the banyan or rubber tree here 
on Lake Worth, and from the comments thereon I was 
led to believe that a mistaken idea. prevailed among 
most northern people of the peculiar plant life which 
is met with here. 

The fact of the proximity of the warm Gulf Stream 
makes the immediate coast climate remarkably uni- 
form. Extremes of heat or cold are unknown, and a 
tropical luxuriance abounds on the hammock lands 
almost beyond belief to those who have only been 
familiar with northern Florida. 

Cocoanuts or mangoes will not withstand frost, yet 
there are thousands of bearing cocoanut trees here now, 
and enough bearing mangoes to demonstrate the prac- 
ticability of its extened culture, and extensive planta- 
tions are being planted. 

Yet, strange as it may seem, the yellow pine, used so 
extensively now for lumber, does notseem to do so well 
here as in northern Florida or Georgia. Perhaps it is 
owing to the soil. 

Have watched with interest the discussions of corre- 
spondents on jet propulsion. While I have nothing to 
offer in that line, I would like to inquire through your 
columns if electrically propelled boats can be run eco- 
nomically when near a station where batteries can be 
charged cheaply. Or will weight of batteries and ex- 
pense of maintenance exceed that of steam or naphtha 
fitted boats or launches ? 

What can some one who is familiar with the subject 
tell about it ? W. H. SAnDERs. 

Lake Worth, Dade Co., Fla. 


Storage Battery 


a era a ee 

MR. GEORGE L. SEVEY, an ingenious marble cutter of 
West Somerville, Mass., has made a small operating 
engine composed of marble. It has a vertical piston 
and two side flywheels, The height is 23 inches and 
itis 10 by 20 inches square. There are one hundred 
pieces of marble, held together by 12 brass screws. 
The engine is operated by air pressure. 


‘|ment is sifted through a sieve having 30,000 to 40,000 


Teaching the Deaf to Speak. 

The Volta Bureau of Washington has prepared a 
souvenir of the first summer meeting of the American 
Association to Promote the Teaching of Speech to the 
Deaf. The book deals wholly with the case of Helen 
Adams Keller, the wonderful child who at the age of 
eleven years has learned to speak and to write, al- 
though she is blind and deaf. 

This child’s progress was the subject of an essay at 
the last meeting of the association by Sarah Fuller, 
principal of the Horace Mann School for the Deaf, of 
Boston. The child was possessed of all the faculties 
and senses of a healthy child, so far as was known, un- 
til upon recovery from a serious illness at the age of 


eighteen months she was found to have lost her hearing | 


and sight. In 1887 she was placed under the instruc- 
tion of Miss A. M. Sullivan, who had been educated at 
the Perkins Institution for the Blind, in Boston. Under 


this instruction Helen developed with astonishing 
rapidity the genius which has since commanded the 
admiration of those interested in instructing the 
deaf. 

In 1888 Helen paid a visit to the Horace Mann 
School. The interest that she then manifested in the 
children and in the course of instruction suggested to 
Miss Fuller that she could be taught to speak. It was 
nearly two years later, however, before any effort was 
made in this direction. Learning at that time that a 
deaf and blind child had acquired speech, Helen be- 
came anxious to learn to speak, and Miss Fuller was 
quite ready to undertake to teach her. 

Miss Fuller’s essay describes how she gave the child 
her first lesson. It was evidently a task requiring much 
patience, for Helen was obliged to learn how to use her 
organs of speech by feeling her teacher’s mouth and 
throat, and determining by the same means the posi- 
tion of the tongue and teeth. She proved an apt pupil, 
and in a little while she was able to pronounce the 
vowels and to give utterance also to some of the con- 
sonants. 

Having gone through this preliminary drill, the 
teachershaped her lips for the vowel ‘‘a,” and, with the 
child’s fingers as guides, she slowly closed her lips and 
pronounced the word ‘‘arm.” Without hesitation, 
Miss Fuller says, the child arranged her tongue, 
repeated the sound, and was delighted to know that 
she had pronounced a word. 

Her next attempt at pronunciation was with the 
words ‘‘mamma” and “papa,” which she had tried to 
speak before going to the teacher. The best she could 
do with these words was ‘‘mum-mum” and “ pup-pup.” 
The teacher commended her efforts, and in order to 
illustrate to her how the words should be correctly pro- 
nounced she drew her finger along the back of the 
child’s hand to show the relative length of the two 
syllables, the child’s other hand in the meanwhile rest- 
ing on the teacher’s lips. After a few repetitions the 
words ‘‘mamma” and ‘‘ papa” came with almost musi- 
cal sweetness from her lips. 

There were nine lessons after this in which the child 
proved an ideal pupil, following every direction with 
the utmost care, and seeming never to forget anything 
told her. At the close of her lessons she used speech 
fluently. She received her first lesson March 26, 1890, 
and April 19 of the same year, while at the house of a 
friend, she related an account of a visit she had made 
to Dr. Oliver Wendell Holmes, in which her pronuncia- 
tion was so good that there were only four words out of 
more than a hundred that the teacher failed to under- 
stand. 

As part of this souvenir there are two letters wonder- 
fully well written by the child, the first at South 


Boston, April 3, 1890, and the second at her home at 
Tuscumbia, Ala., October 20, 1890. A photograph of 
the child is also published in the souvenir. 

Helen Adams Keller is the daughter of Major Arthur 
Henry and Kate Adams Keller. She was born at 
Tuscumbia, June 27, 1880. 

rrr 
Cement Testing. 

In a paper on cement testing recently read before the 
Engineers’ Club of St. Louis, it is stated that probably 
the cement testing laboratory at Berlin is that which 
enjoys the greatest confidence both of consumer and 
producer. In this laboratory it is usual to observe (1) 
the weight per liter, (2) the quantity of water required 
to produce plasticity, which varies with the density of 
the clinker, with the time of setting of the cement, and | 
with its fineness, (3) the rise of temperature during set- 
ting, which varies with the amount of lime in the ce- 
ment and with its fineness, but is also affected by the 
temperature, as cement does not set below freezing 
point, and (4) the fineness of the cement, which is of 
great importance, and finally the tensile strength both 
neat and made into cement mortar. If ordinary ce- 


meshes to the square inch, the residue remaining on 
the sieve is found to have little or no tensile strength. 
But if this residue is taken and reground, a cement 
will be produced superior to the original cement, as the 


comparatively large particles which remained on the 
sieve were the best clinker, which is most difficult to 
pulverize. These facts show that ordinary commercial 


© 1892 SCIENTIFIC AMERICAN, INC. 


| cement consists of cement and inert material, and very 


finely ground cement is weaker than common cement 
when tested neat, but stronger when made into mor- 
tar. The dividing line between true cement and inert 
material is not exactly known, but a sieve having 
about 35,000 meshes to the square inch is probably very 
near it. The first test of cement, therefore, should be 
for the percentage that will pass through such a sieve, 
which quantity will be the true cementitious material. 
On testing an English and a German cement, the author 
of the paper found that 10 per cent of the English ce- 
ment and only 11g per cent of the German cement 
were left on a sieve of 10,000 meshes to the inch, but on 
proceeding to use a sieve with 32,000 meshes to the 
square inch about the same percentage of both cements 
came through, and both therefore contained about the 
Same quantity of cementing material. Hence a sieve 
of 10,000 meshes to the square inch is too coarse to pro- 
perly gauge a cement. 
te 
Lasioderma Serricorne, 

We submitted a correspondent’s letter relating to the 
tobacco insect to Dr. C. V. Riley, of the entomological 
division, Washington, who replies as follows: 

The sample of chewing tobacco which you sent a few 
days ago, with letter of inquiry regarding nature of in- 
jury and possible remedies, has been received. The in- 
jury is due to the beetle known to naturalists as 
Lasioderma serricorne, It is well known from the 
damage it does to dried tobacco of all forms. I inclose 
an account of this insect, together with the remedies 
that may be employed against it, from the pages of [7- 
sect Life: 

“The insect is a species which is found all over the 
world, feeding in Cayenne pepper, spices, tobacco, and 
other pungent substances. It is Lasioderma serricorie, 
This injury to cigarettes has been observed in other lo- 
calities, and samples of damaged goods have been sent 
to the division before. In tobacco warehouses in Balti- 
more particularly it has done much injury to cigars and 
cigarettes, preferring the latter. It is very abundant 
one year and then disappears almost entirely for a 
number of years. Itisa night flier, and enters store- 
houses through open windows or cracks at night only. 
The best way to destroy the larve and eggs is to 
thoroughly steam all the tobacco. The steaming which 
is done in the preparation of cigarette tobacco is either 
not thorough enough or the tobacco is left for a longer 
or shorter time after steaming and before being made 
up, and in this interim the beetles enter it. Many pre- 
cautions should be used. Cut tobacco should be kept 
in tightly-closed boxes when not in use. All manu- 
factured cigarettes should be packed up at tne close of 
the day’s work, or if this be not possible, they should 
be closely covered with flannel cloth. All the windows 
in the building should be closed at night, and its gene- 
ral cleanliness should be carefully looked after. No 
dust heaps should be allowed to accumulate, and the 
walls should be kept whitewashed. The bisulphide of 
carbon would hardly be a safe or pleasant remedy in 
this case. It would be of considerable interest if you 
would carefully rear the insect and note its habits and 
natural history, particularly the length of time of the 
different larval stages and the number of annual gene- 
rations.” 
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To Keep Iron Pipes from Rusting. 

A simple and economical way of tarring sheet iron 
pipes, to keep them from rusting, is as follows: The 
sections as made should be coated with a coal tar and 
then filled with light wood shavings, and the latter set 
on fire. It is declared that the effect of this treatment 
will be to render the iron practically proof against rust 
for an indefinite period, rendering future painting un- 
necessary. In proof of this assertion, the writer cites 
the example of a chimney of sheet iron erected in 1866, 
and which, through being treated as he describes, is as 
bright and sound to-day as when erected, though it 
has never had a brushful of paint applied to it since. 
It is suggested that by strongly heating the iron after 
the tar is laid on the outside, the latter is literally 
burned into the metal, closing the pores and rendering 
it rust proof in a far more complete manner than if the 
tar itself was first made hot and applied to cold iron, 
according to the usual practice. It is important, of 
course, that the iron should not be made too hot, or 


, kept too hot for too long a time, lest the tar should be 


burned off. Hence the direction for the use of light 
shavings instead of any other means of heating. 
nna i Ae 
Our Winters will Gradually Grow Milder. 

A reverse of seasons is supposed to take place upon 
this earth once in every 10,500 years, due to the varying 
inclination of the earth’s axis. About 1,500 years ago 
we entered the epoch of a more genial winter tempera- 
ture, and if nothing happens to prevent, we may expect 
a gradual softening of our winter climate during the 
next nine thousand years, when another glacial epoch 
will begin. What sort of a country will this be in the 
year 11,500? Willit resemble Egypt, with remains of 
great buildings buried or sticking up out of tae sand, 
and known ty be more than 4,000 years old? 


22 
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THE FIRST VOYAGE OF COLUMBUS, 

There will probably be no more interesting exhibi- 
tion in connection with the World’s Fair than the fac- 
simile which it is proposed to construct of the Santa 
Maria, the vessel in which Columbus himself sailed on 
his voyage of discovery. It is designed that this ves- 
sel shall be rigged as was the original, and manned by 
Spanish sailors in fifteenth century costumes, having 
on board also representatives in costume of all the 
functionaries who accompanied Columbus. It is 
hoped that this vessel will be ready in time to havea 
place in the naval review in New York harbor in Octo- 
ber of this year, after which it is to be transferred with | 
due pomp and ceremony to Chicago, where it will 
afford not the least of the many wonderful exhibits | 
there presented. 

As is well known, there were three vessels in the fleet 
commanded by Columbus, and the appearance they 
presented on approaching the first land of the New 
World is the subject of the accompanying illustration. 
Our engraving is from the celebrated picture by An- 


tonio Brugada, now in the Naval Museum, Madrid. 
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were first observed, and on September 16 they entered 
the vast plains of seaweed since called the Sargasso 
Sea. On the 18th and 20th many birds were seen, but 
the land they were thought to indicate did not appear 
and the men became greatly afraid and discontented. 
On the 25th a false cry of land was raised, and also on 
October 7, and on the 11th the Pinta fished up a cane, 
a log of wood, a stick wrought with iron, and a board. 
At 10 o’clock on that night Columbus is said to have 
pointed out a light ahead, and at 2 o’clock on the 
morning of Friday, October 12, Rodrigo de Triana, a 
sailor aboard the Nina, announced the appearance of 
what proved to be the New World. The same morning 
Columbus landed, in rich robes, bearing the royal 
banner of Spain, and took solemn possession of the 
newly discovered territory for their Catholic Majesties 
of Castile and Leon. 

Several other islands of the West Indies were dis- 
covered by Columbus on this first voyage, including 
the islands of Cuba and Hayti, or San Domingo, and 
off the coast of the latter island the Santa Maria went 
aground. No lives were lost, but the vessel was un- 
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at the estimated rate of from seven to eight knots per 
hour in célm weather, the medium of propulsion being 
a ‘‘ Bevis” patent feathering gun metal screw, which 
has been fitted in many government vessels and large 
first-class auxiliary yachts with highly successful re- 
sults. The career of this semi-sailing, semi-steam ves- 
sel will be followed with interest by all concerned in 
shipping. 
Sa nnEEREESEEEneees ath inte sen cee 
A Gas Well Reopened. 

A strange thing happened the Royal gas well near 
Venice, Pa., on the Barrett farm. The gas was struck 
some time ago in the fifth sand, and it poured out in a 
steady stream until a few days since, when it stopped. 
It was discovered that the well had caved in, and it 
was supposed it was full of rubbish to the bottom. 
The men were ordered recently to drill it over again. 
They had not been at work long when there was a ter- 
rifie explosion and the tools were blown out of sight, 
leaving the well as clean as a whistle. It seems that 
the cave-in had formed a bridge, and when it was 
pierced, the pressure of the accumulated gas did the 


FF 


= 


ib yal 


COLUMBUS—THE ARRIVAL AT SAN SALVADOR, OCTOBER 12, 1492. 


From the painting of Brugada, in the Naval Museum, Madrid. 


It represents the three vessels of Columbus’ fleet when 
they sighted the island of San Salvador on the morn- 
ing of Friday, October 12, 1492, the large central one 
being the Santa Maria, in which Columbus sailed, the 
other smaller vessels being the Pinta at the left and 
the Nina at the right. 

The Santa Maria was of 90 feet keel, and had four 
masts, of which two were square rigged and two fitted 
with lateen sails. It was decked from stem to stern, 
having also a poop 26 feet in length, ‘‘ beneath which 
was the armament of heavy guns, with small pieces 
forward for throwing stones and grape.” It had eight 
anchors and carried 50 seamen. The other vessels were 
styled caravels, undecked, and of small size, which was 
deemed an advantage for exploring rivers and coasts, 
the Pinta having a crew of 30, and the Nina of 24 men. 
There were a surgeon, a physician, and some others, 
making a total of 120 souls inthe whole expedition. 

The voyage which terminated in the great dis- 
covery on the 12th of October, 1492, was commenced 
from the little maritime town of Palos, in Andalusia, 
on the morning of the 3d of August preceding. Three 
days afterward the Pinta lost her rudder and they put 
in at Teneriffe to repair, sailing thence September 6. 
On September 13 the variations of the magnetic needle 


loaded and had to be abandoned, so that Columbus, in 
returning to Europe, had to set sailin the little open 
Nina. The return voyage lasted from the 16th of 
January to the 4th of March, 1493, on which latter 
date the Nina dropped anchor off Lisbon, and Colum- 
bus was thence fora period the most highly honored 
and distinguished of all the grandees in attendance 
upon the Spanish court. He made two more voyages 
to the New World he had discovered, and died thirteen 
years afterward at Valladolid, in comparative obscurity 
and neglect. 
r+ 
Large Auxiliary Ship. 

One of the most interesting vessels now in course of 
construction on the Clyde is the five masted sailing ship 
on the stocks of those noted builders of sailing craft, 
Messrs. Russell & Co., Port Glasgow, to the order of 
Messrs. Rickmer, of Bremen. She is five masted, will 
measure about 3,800 tons register, and willcarry at least 
6,000 tons dead weight. But apart from her great size 
and the fact that she is built on the cellular: system for 
the accommodation of water ballast, her most distine- 
tive claim to the attention of the shipping world lies in 
the fact that she will be supplied with triple-expansion 


rest. The well is now supplying as much gas as ever. 
This is the first time in the history of the business that 
such an event has occurred. The chances are that any 
number of wells that have ceased flowing are clogged 
up with debris. 

+ 0 
Collision between a Steamship and a Whale. 
The Anchor Line steamer Ethiopia, onits last pas- 

sage to New York, encountered a large whale about 
800 miles ast of Sandy Hook. The captain and sec- 
ond officer were on the bridge, keeping a close watch 
ahead. Suddenly a whale came to the surface directly 
in the path of the ship, and only a few feet ahead. 
The ship was rushing toward the whale at the rate of 
16 miles an hour. There was no time to check the 
speed of the vessel, and almost before the astonished 
officers realized it the ship’s sharp iron prow crashed 
into the monster. The blow was a direct, incisive one. 
The ship seemed to sail right through the whale, which 
disappeared almost immediately, leaving a trail of 
erimson as far as the eye could see. Shortiy afterward 
the whale was sighted astern, floating lifelessly. When 
the ship came into collision with the whale, the shock 
caused the vessel to tremble from stem to stern, and 


engines of sufficient power to propel her when loaded | somewhat startled the passengers. 
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PROGRESS OF THE WORLD'S FAIR BUILDINGS, 

The site of the Columbian Exhibition at Chicago 
has been for some time a scene of the most stirring life 
and energy, and the grounds are rapidly taking on the 
appearance the architects and managers have designed 
they shall present before the opening of the great fair. 
The rate of progress being made cannot be fully appre- 
ciated on the mere understanding that some four thou- 
sand men are now regularly at work on the fair 
grounds, for, with the generous scale on which the ex- 
penditures are being made, and the careful elaboration 
of the plans before the work was commenced, it is ap- 


~. 
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Transportation Building, although not quite so far|power each. The plant for this lighting is to be put 
advanced, is being energetically pushed forward. The/in position and operated by contractors during the 
mild weather through most of December afforded op-! time of the exhibition, and it is estimated that the 


portunities for pressing the outside work which had 
hardly been looked for, but which were taken advan- 
tage of to the fullest extent. This circumstance also 
permitted of almost continuous operations being. 
carried on in the docking of the interior waterways, 
and the landscape gardener, Mr. Ulrich, has been able 
to keep about four hundred men employed in grading, 
filling, and tree planting. 

At the same time the work in all the other depart- 


ments is actively pro- 
gressing under the di- 
rection of numerous 
mechanical, electrical, 
sanitary, railroad, and 
municipal _ engineers. 
The engines, boilers, 
and belting to form the 
power plant will be ob- 
tained mostly free of 
cost from exhibitors, by 
whom they will be in- 
stalled as exhibits, and 
it is said that in this 
way the necessary plant 
for 16,000 horse power, 
of the 25,000 to be pro- 
vided, is already secur- 
ed. Negotiations have 
also been closed with 
Henry 8. Worthington 
for a pumping plant 
free of cost for service 
on the grounds, with a 
capacity of 40,000,000 
gallons per day. A tri- 
ple expansion engine to 
be furnished by a Mil- 
waukee firm has cylin- 
ders 30, 58, and 88 inches 
in ‘diameter, with a 60 
inch stroke. Another 
firm is to furnish six 
large engines develop- 
ing an aggregate of 
3,000 horse power, ope- 
rating also compound 
air compressors, the 
feed pumps, heaters, 
condensers, and other 
appliances needed for 
the entire plant having 
been secured without 
cost as exhibits. So 
many of the belting 
manufacturers have of- 
fered torun belting as 
exhibits that it is not 
doubted all the supplies 


CLAY MODEL FOR SECTION OF ARCH OF DOOR IN MINES BUILDING. 


parent that another and a greater army of co-laborers 
is at work getting ready and forwarding to the site the 
materials to be used, such materials being furnished, 
as far as possible, ina state which calls for compara- 
tively little work to fix in completed condition. 

Our first page illustrations represent the present ap- 
pearance of three.of the important buildings of the fair 
which are now nearing completion, the work on these 
structures being further advanced than that on any of 
the others, although a great deal has been done on each 
of the main buildings. The Woman’s Building is entirely 
inclosed and the oilers and painters are putting on the 
outside finish, while the plastering and completion of 
the inside is in progress. The roofing of the Mines 
Building is being rapidly completed, and that of the 


desired in this line will 
be obtained free of cost. 
A temporary power 
plant of 700 horse power 
is now in operation on the grounds, and a temporary 
pumping plant having a capacity of 3,000,000 gallons 
per day. 

About nine miles of sewer pipe have been already 
laid on the grounds, half of the entire work of pipe- 
laying being finished. Eighty hydrants for the per- 
manent work have been set, and forty-eight ejectors 
are being made for discharging the sewerage of the 
principal buildings. Ample provision has been made 
to protect the buildings in progress from fire, and the 
laying of the permanent water pipes is well advanced. 

The electrical engineer has completed the plans for 
the interior lighting of all the buildings. These plans 
are said to call for 7,000 arc lights of 2,000 candle 


amount of electric lighting will be ten times as 
much as was employed at the Paris Exposition. A 
temporary plant for electric lighting and power now 
supplies all the saw wills and hoisting machinery on 
the grounds. 

The Woman’s Building, now so nearly completed, was 
happily designed by a woman, Miss Sophia G. Hayden, 
of Boston, who received a prize of $1,000 for the best 
design furnished. It is 200 by 400 feet in size, and has 
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corner and center pavilions connected in the first story 
by an open arcade, surmounted by classic vases. The 
first story is Doric and the second Ionic, the center 
pavilion containing the main entrance, and being treat- 
ed as a triple open archway of the story above, with a 
row of free-standing Corinthian columns. The main 
gallery of the building will be 60 by 240 ft., and there 
will be one room 80 by 200 ft. in which will be shown 
matters connected with woman’s work from the earli- 
est ages of history to the present time. 

The Transportation Building, between the Horti- 
cultural and Mines Buildings, is very refined and simple 
architecturally. The main building is 960 ft. front and 
256 ft. deep, and it will have a triangular annex of one 
story buildings covering nine acres. Its cupola will 
be reached by eight elevators, and from it a most 
beautiful view will be obtained of the entire exhibition. 
Its main entrance will be a magnificent single arch, 
enriched to an extraordinary degree with carvings, 
reliefs, and paintings. The display here of locomotives, 
cars, and everything belonging to the department of 
transportation will, without doubt, far surpass any- 
thing ever before planned anywhere. 

The Mines and Mining Building is 700 by 350 ft. in 
size, and the height to the main cornice is 65 ft. The 
grand entrances are at the north and south ends, and 
are 110 ft. high and 32 ft. wide, each opening into a vesti- 
bule 88 ft. high and elaborately decorated. At each 
corner of the building is a pavilion 68 ft. square and 
90 ft. high, surmounted by a dome. The roof is of 
glass, 100 ft. from the floor, and a balcony 60 ft. wide 
and 25 ft. high encircles the building, eight stairways 
leading to this balcony. 

The appearance of the staff ornamentation, as well 
as the manner in which it is produced, is well brought 
out in our illustration of the clay model for a portion 
of the arch of one of the doors in the Mines Building. 
The section shown embraces five or six different pieces, 
all so nicely joined on board backing that it is impos- 
sible to tell where the pieces come together, and yet 
readily separable to make the gelatine moulds there- 
from, in which the staff is cast in sections of convenient 
size to be easily handled. These gelatine moulds are 
about an inch thick in substance, and bring out all the 
fine lines of the model with great distinctness, the staff 
castings in them accurately representing all the details 
of the most delicate designs. The staff is a composi- 
tion of plaster of Paris and tow or other fiber, with a 
varying amount of alumina, glycerine, dextrine, etc., 
according to the special casting to be made. Almost 
any color desired may be readily produced upon it 
by simple external washes. There are now three con- 
siderable establishments on the fair grounds, employ- 
ing altogether about 400 hands in the manufacture of 
this style of exterior ornamentation for the Exposition 
Buildings. 

——_—_—_——————_-+ 2 

Pror. Dr. KOBERT has proved experimentally that 
hydrogen peroxide is a valuable antidote for hydrocy- 
anic acid poisoning. Itis to be given internally as well 
as subcutaneously until the odor of the acid can no 
longer be recognized in the exhalations and the symp- 
toms subside. He found that lethal or even larger 
doses could be given to animals daily for several weeks, 
if hydrogen peroxide be injected in one cubic centimeter 
doses when the symptoms of poisoning appear. The 
antidote acts by changing hydrocyanic acid into oxa- 


power each and 120,000incandescent lights of 16 candle | mide.—Pharm. Centralhalle, 1891, 570. 
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Cotton Oil Soap. 


In the Queen’s Bench Division Mr. Justice Charles 
lately gave judgment in the case of Wilson v. Union 
Oil Mills Company and Pearson. The action was 
brought by Mr. John Hazelgrave Wilson, chemist and 
patentee of process for bleaching soap, against the 
Union Oil Mills Company, of South Sea House, Thread- 
needle Street, London, and Mr. Isaac Pearson, chair- 
man of the company, and an oil refiner, carrying on 
business at the Rock Villa Oil Mills, Glasgow. 

The plaintiff claimed a royalty of 27. per ton on all 
soap Manufactured by his process, or, alternatively, 
damages for alleged infringement of his patent, and an 
injunction to restrain the defendants’ further infring- 
ing. 

The defendants denied having agreed to pay a 
royalty, or having committed any infringement of the 
plaintiff’s patent, and alleged that the patent was in- 
valid. 

The plaintiff’s patent was taken in 1883, and aimed 
to utilize, for the purpose of mauufacturing a good 
commercial soap, the mucilage, or “ cotton oil foots,” 
which was a waste product in the preparation of re- 
fined cotton seed oil. The oil, when first expressed 
from the cotton seed, is of a dark port wine color, and 
eontains suspended in it particles of the husk of the 
seed which had passed into it during the extraction of 
the oil by hydraulic pressure. The dark oil is treated 
with a solution of caustic soda, which partly saponi- 
fies the oil, and carries to the bottom of the vessel in 
which the oil is placed the coloring matter and the 
portions of the husk remaining in the liquid, leaving 
the oil of the color of an intermediate sherry. The 
wucilage or matter which falls to the bottom of the 
oil consists of partially saponified matter mixed with 
portions of free oil, caustic soda, and the resinous and 
albuminous compounds obtained from the husk of the 
cotton seed. Some thousands of tons of this mucilage 
are produced from the various factories every year, 
and the plaintiff claimed that his process not only pro- 
duced a good commercial soap, which it was not diffi- 
eult to do, but yielded this in a bleached condition, so 
that it could be used for washing materials without 
staining them. The bleaching was accomplished by 
means of hypochlorite of sodium, and he alleged that 
the defendants had adopted the main features of his 
patent. 

The defendant Pearson and Mr. Tatlock, the public 
analyst of the city of Glasgow, proved that the pro- 
cess as described by the plaintiff in his specification 
was unworkable, and that it was impossible to separate 
the coloring matter from the soap by the use of hypo- 
chlorite of soda in the manner directed by the plaintiff 
by reason that the resinous and albuminous coloring 
matter absorbed any amount of the bleaching agent 
employed without any appreciable alteration in the 
color, and that the common salt produced by the de- 
composition of the hypochlorite of soda under the 
action of heat was detrimental to the process, as it 
threw up the coloring matter in « fine state of division 
and mixed it with the soap, so that the soap produced 
was useless. The witnesses further proved that in the 
process used by the defendant Pearson, which he had 
patented, and which was the result of a large number 
of experiments after the failure of the plaintiff’s pro- 
cess, the defendant saponified the mucilage with an 
excess of very strong caustic soda, which not only pro- 
duced soap but also dissolved out the coloring matter. 
The defendant then passed open steam into the boil- 
ing mass and produced a violent mechanical agitation 
of the liquid, and a complete separation of the soap 
from the colored solution took place, and the soap 
could be at once run or skimmed off, and after the 
soap had been washed with dilute alkali a good 
marketable soap was produced, which caused no dis- 
coloration in any fabric washed with it. The soap was 
somewhat dark in color, and as at first there was some 
prejudice in the trade, the defendant bleached the 
soap by boiling it with hypochlorite of soda, and this 
was the infringement complained of. The defendant 
had not, however, bleached more than about 400 tons 
of the soap, and was now producing a soap about the 
color of Pears’ soap without the use of any bleaching 
agents. 

A large body of evidence was called to prove the 
failure of the plaintiff’s process, and several soap 
makers gave evidence of the use by them of hypo- 
chlorite of sodium for bleaching soap long prior to the 
date of the plaintiff’s patent, and various specifications 
of Longmore, Watt, Briqueler, and others were put 
forward as anticipating the plaintiff’s patent. 

Judgment was given in favor of the defendant. 

ie 
Purifying Carbon Bisulphide without Distillation. 

One liter of the carbon bisulphide is treated with 0°5 
ce. c. of bromine and allowed to stand for three to four 
hours. The exeess of bromine is removed by agitation 
with caustic potash or copper turnings. Any remain- 
ing cloudiness may then be removed by agitation with 
alittle dry calcium chloride, with subsequent filtration, 
The carbon bisulphide treated in this way is colorless, 
of pleasant smell, and evaporates without residue.— 
A. Chenevier. 


Luminous Paints, 

For ORANGE LUMINOUS Paint, 46 parts varnish 
are mixed with 17°5 parts prepared barium sulphate, 1 
part prepared India yellow, 1°5 parts prepared mad- 
der lake, and 38 parts luminoue calcium sulphide. 

For YELLOw LuMinows PAInt, 48 parts varnish are 


|mixed with 10 parts prepared barium sulphate, & parts 


barium chromate, and 34 parts luminous calcium sul- 
phide. 

FoR GREEN LUMINOUS PAINT, 48 parts varnish are 
mixed with 10 parts prepared barium sulphate, 8 parts 
chromium oxide green, and 34 parts luminous calcium 
sulphide. 

A BLUE LUMINOUS PAINT is prepared from 42 parts 
varnish, 10°2 parts prepared barium sulphate, 6°4 parts 
ultramarine blue, 54 parts cobalt blue, and 46 parts 
luminous calcium sulphide. 

A VIOLET LUMINOUS PAINT is made from 42 parts 
varnish, 10°2 parts prepared barium sulphate, 2°8 parts 
ultramarine violet, 9 parts cobalt arsenate, and 36 parts 
luminous calcium sulphide. 

For Gray Luminous Parnt, 45 parts of the varnish 
are mixed with 6 parts prepared barium sulphate, 6 
parts prepared calcium carbonate, 0°5 part ultrama- 
rine blue, 6°5 parts gray zine sulphide. 

A YELLOWISH-BROWN LUMINOUS PAINT is obtained 
from 48 parts varnish, 10 parts precipitated barium 
sulphate, 8 parts auripigment, and 34 parts luminous 
calcium sulphide. 

LUMINOUS COLORS FOR ARTISTS’ use are prepared by 
using pure East India poppy oil in the same quantity 
instead of the varnish, and taking particular pains to 
grind the materials as fine as possible. 

For Luminous O1b CoLOR PAINTS, equal quanti- 
ties of pure linseed are used in the place of the var- 
nish. The linseed oil must be cold-pressed and thick- 
ened by heat. 

All the above luminous paints can be used in the 
manufacture of colored papers, etc., if the varnish is 
altogether omitted, and the dry mixtures are ground 
to a paste with water. 

The luminous paints can also. be used as WAX COL- 
ORS FOR PAINTING ON GLASS and similar objects, by 
adding, instead of the varnish, 10 per cent more of 
Japanese wax and one-fourth the quantity of the 
latter of olive oil, The wax colors prepared in this 
way may also be used for painting upon porcelain, and 
are then carefully burned without access of air. Paint- 
ings of this kind can also be treated with water glass. 
—Ztschr. Oest. Ap. Ver. 

+ 
Magnetism, 

In tools it is due to a combination of position and 
vibration. 

It is well known that vibration greatly assists 
change in the magnetic state of a piece of iron placed 
in a magnetic field, and Ewing has shown this quan- 
titatively by a series of curves derived from actual ex- 
periment. / 

The phenomenon of hysteresis, or the lagging of a 
magnetic effect behind its cause, which is existent 
in all qualities of iron and steel, in soft annealed 
iron least and in hardened steel the most, is almost 
entirely obliterated in the former, and _ greatly 
lessened in the latter, when the bar is subjected to 
vibration. 

A simple experiment, within the reach of nearly 
every one, to show this effect, is the following : 

If an ordinary wrought iron poker be held in a ver- 
tical north and south plane and one end be dealt a 
sharp blow, it will be found to have assumed polarity, 
which may be proved by presenting the ends in turn 
to the north-seeking end of a compass. One erd of the 
poker will attract and the other repel. If now the 
poker be reversed in position and the otherend tapped, 
the polarity will be changed, and the end which for- 
merly attracted the north end of the needle will now 
be found to repel it. 

The maximum effect is produced when the bar is 
held parallel with the dipping needle, and it gradually 
disappears as this angle is departed from, until, when 
held at right angles to the dipping needle, no polarity 
is developed by the blow, and if the bar already have 
polarity, it may be completely removed by striking 
the bar when in this latter position. 

Since a dipping needle may not be accessible, this 
latter effect may be easily produced by striking the 
bar when held horizontally in an east and west 
position. It will then be at right angles to any ver- 
tical angle in a north and south plane. As before 
stated, the bar will acquire no polarity if struck when 
in this position. This is not strictly true, however, as 
it would be magnetized transversely, but its dimen- 
sions in this direction being so smalJl compared with 
its length, the magnetism would be too slight to be 
detected in the ordinary way. 

In the example given, the magnetic field is due to 
the earth’s magnetism, whose lines of force take a 
nearly north and south direction and tend to thread 
an iron bar held parallel to them. The wagnetic 
reluctance of the bar, or the resistance which its mole- 
cules or molecular magnets offers to an arrangement in 
conformity with these lines, is overcome or lessened by 
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any means of molecular vibration. In some cases the 
mere trewor of the earth is sufficient in this magnetic 
field to permit of this rearrangement. In others it 
requires a wore violent vibration, such as may be 
caused by heat, by friction, or by a. blow, and it not 
infrequently happens that these agencies must be 
long continued to produce appreciable results. 

The magnetic reluctance of different samples of iron 
or steel varies not only with their quality and temper, 
being least with soft annealed iron and greatest with 
hardened steel, but also with the past history of the 
bar in question. 

It is found that a bar which has once been mag- 
netized in a given direction and demagnetized will 
more readily again take magnetism ia the original 
direction than in the opposite one, and although two 
bars may be of identically the same composition and 
hardness, they will vary in their susceptibility as the 
stages through which they have passed in the course 
of manufacture have varied. So that it has been 
well said that the susceptibility to magnetism of a 
given bar is the resultant of all the influences to 
which it has been exposed in and since its manufac- 
ture.—Hlectricity. 

e+ 0 oe ____ 
Improved Storage Cells. 

This is the storage battery of the Société Anonyme 
pour le Travail Electrique des Métaux, the output of 
whose works at Saint-Ouen, Paris, is at the rate of five 
tons a day, with a capacity for ten tons. Cells with a 
total storage capacity for 70,000 lamps are now in use 
at Paris. The working capacity and durability of these 
accumulators are sought to be increased without in- 
crease of weight or cost. For this purpose the plates 
are made of grid pattern, with square holes filled in 
with reduced lead of great porosity. Chloride of lead 
and chloride of zinc are melted together and the fused 
salts moulded in cakes of 2 inches square, of desired 
thickness. The cakes are formed with cross grooves 
on both sides and asmall hole through the center. 
When cool they are removed from the mould, laid 
in batches between perforated iron plates and 
placed in a bath of hydrochloric acid for 15 days. The 
chloride of zinc is thus dissolved out. The cakes are 
afterward dried, placed in moulds, and molten lead 
poured in, forming a framing, the lead also running 
into grooves on the faces of the blocks and into the 
sinall hole—a self-supporting plate of good conductivity 
being thus produced. The plates are trimmed up and 
placed with zinc plates between them in a solution of 
chloride of zinc, which reduces the chloride of lead 
squares to pure porous metallic lead, the last traces of 
chloride of zinc being removed by a bath of dilute hy- 
drochloric acid. They are afterward washed several 
times in alternate pure and acidulated water. The 
processes of reduction and cleansing are now complete, 
an examination of theinterior of the squares show- 
ing the pores of regular structure at right angles to the 
surface of the plate. The plates are then formed iu 
the usual way by passing currents of electricity, the 
efficiency of the resuitant cells being remarkably high. 
The ordinary plates made by the Société have a ca- 
pacity of 10 ampere-hours per kilo. (4°5 per’ pound). 
Cells of special type for traction purposes possess the 
high rate of 19 ampere-hours per kilo. (8 per pound). 
A remarkable feature is the high rates of charge and 
discharge. An installation at the Hotel Continental 
having 55 half-ton cells has an ordinary output of 600 
almperes, and on an emergency of 1,200 amperes, at 110 
volts, without noticeable fall in voltage, and without 
detriment to the plates. The largest installation where 
they are used is that of M. Popp, where 25,000 16-can- 
dle power lamps are supplied. There are no less than 
sixteen sub-stations, all charged from one central gene- 
rating station. The engines cease running at 4 P. M., 
the batteries carrying the entire load till next morn- 
ing. These accumulators have been adopted by the 
French government after severe tests, and, it would 
seem, constitute a most important advance in this de- 
partment of electrical practice. 

rrr 
The Meat Diet, 

The attention of the French Society for the Advances. 
ment of Science has recently been directed by certain 
physicians to the evil effects of an excessive meat diet, 
or of raw, overkept, or bad meat. The ptomaines thus 
produced introduce poisonous principles in the system, 
which the kidneys cannot throw off. Inhabitants of 
cities indulge far too freely in meat, often badly cooked 
and kept too long ; the poor and country population 
do not often get their meat fresh. Professor Verneuil 
considers something should be doneto remedy this 
state of things. He points out that Reclus, the French 
geographer, has proved that cancer is most frequent 
among those branches of the human race where 
carnivorous habits prevail. 

—_—_— + 0 oe 
Cocoanut Butter. 

This comparatively new product was at first said to 
be prepared from the milk of the cocoanuts, but as a 
matter of fact it is produced from the cocoanut oil, by 
treatment with alcohol and animal charcoal, which 
removes the rancid flavor and makes the butter white. 
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An Edison Patent for Connecting ‘*Tension 
Reducing’? Devices in Multiple Are, 


On Dee. 8, 1891, a patent was issued to Mr. T. A. 
Edison, entitled ‘‘Sytem of Distribution,” No. 464,822, : 
which will attract considerable attention, owing to the 
broadness of the claims embodiedinit. The patent was 
filed June 26, 1882, and describes the method of em- 
ploying a high tension main circuit extending to a dis- 
tant point and ‘“‘ tension reducers ” located at a distance 
from the point of supply and connected with the high 
tension circuit in multiple arc so as to be independent | 
of one another, the lamps or motors on the derived 
low tension circuit also being connected in multiple 
are. 

One method of accomplishing this object is described, 
consisting of secondary batteries or condensers which 
are charged in series from the high tension circuit and 
discharged in multiple into the low tension circuit, this 
being accomplished by means of a revolving commu- 
tator. 

The patent was the subject of prolonged interference 
proceedings. Its claims are as follows: 

1. In a system of electrical distribution, the combina- 
tion of a main circuit extending to a distance from the 
source of electrical energy and having acurrent of high 
tension, a constantly acting tension reducer connected 
with such main circuit by a multiple arc or cross cir- | 
cuit, so as to be independent of other similarly con- 
nected tension reducers, and a translation circuit sup- 
plied by such tension reducer with a current of lower 
tension, substantially as set forth. 

2. In a system of electrical distribution, the combina- 
tion of a main circuit extending to a distance from the 
source of electrical energy and having a current of 
high tension, a translation circuit, translating devices 
arranged in multiple are in such translation circuit, 
and a constantly acting tension reducer connected 
with such main circuit by a multiple arc or cross cir- 
cuit and also connected with said translation circuit, 
said tension reducer being charged from such main cir- 
cuit and discharging a current of lower tension in said 
translation circuit substantially as set forth. 

3. Ina system of electrical distribution, the combi- 
nation of a main circuit extending to a distance from 
the source of electrical energy and having a current of 
high tension and a translation circuit with an interme- 
diate secondary battery or condenser, and a continu- 
ously working commutator throwing all the elements 
of such secondary battery or condenser together and |, 
at the same time rapidly forming a series connection 
with the main circuit to multiple are connection with 
the translation circuit, and back again, substantially as 
set forth. 

4. In a system of electrical distribution, the combina- 
tion of a main circuit extending to a distance from the | 
source of electrical energy and having a current of high 
tension, and a translation circuit with an intermediate 
secondary battery or condenser, a commutator throw- 
ing all the elements of such secondary battery or con- 
denser together and at the same time rapidly forming 
a series connection with the main circuit to a multiple | 
are connection with the translation circuit, and an elec- 
tric motor working such commutator, substantially as 
set forth. 

The Electrical Engineer adds, the Edison Company 
claims that the patent covers the placing of converters 
or transformers in multiple arc. 

——_——¢-0-- 


Small Wire Manufacture. 

Says the Providence Journal: In Providence dia- 
mond dies are madeand used at the American Electri- ; 
eal Works. Until means for drilling holes through, 
diamonds were devised, wire was drawn through steel | 
plates, which, however, failed to give satisfactory re- 
sults. The slightest wear in the hole spoiled the wire, 
which was made larger at one end of the coil than the; 
other. The steel dies, therefore, had to be handled 
with great care, and whenever the slightest wear was 
detected, it was necessary to pound the die and ream 
the hole out to the size required. 

The wire makers of Europe discarded steel dies when 
they learned how to drill rubies and sapphires. These 
dies were superior to steel dies, but they lacked the 
hardness necessary to the most perfect dies. Then 
diamonds were drilled, and better results were ob- 
tained, but the production of perfect wire was not 
possible until after the imported diamond dies were 
reamed out. The wire as drawn through them was 
rough, the inside of the hole not being smooth. 

The American Electrical Works enjoys the distinc- 
tion of having manufactured the only perfect diamond 
dies used in the United States. About twelve years 
ago, W. H. Sawyer, who has been connected with the 
company since 1878, made a number of experiments in 
drilling the jewels. Trial after trial was made, but the 
diamond was too hard to be pierced by any of the or- 
dinary methods. It was a long time before he suc- 
ceeded in drilling the diamond, and it is believed that 
he is the only man in the country who has been able 
to produce a perfect diamond die for drawing wire 
finer than a hair pulled from one’s head. 

These fine wires are used in making the receiving 
instruments of ocean cables, the galvanometers used in 


| time and expense in preparing the diamond for use in 


; amperes carried overhead on iron poles placed 114 feet 


testing cables, etc. The finest wires in the world are| 
made at the factory, at the corner of Stewart and Con- 
duit streets. The smallest size is two-thousandths of an 
inch in diameter, but the diameter mostly called for is 
three-thousandths of an inch. An idea of the fineness 
of the two-thousandths wire is afforded by the number | 
of miles there are in a pound. One pound of this size if, 
unwound would reach from Providence to Woonsocket : 
nearly sixteen miles, and a pound of the three-thou- 
sandths would stretch from the City Hallto the chim- 
ney of one of the mills at Lonsdale. 

The magnet wires are covered with silk thread, 
which is even finer than the wire, and is wound with 
two layers, a process requiring the greatest delicacy, 
as frequently the tendency is to cover the thread with 
wire instead of wire with thread. The wires are made 
of copper and German silver, and are unsurpassed for 
uniformity of diameter and regularity of size. 

The diamonds are set in brass dies without cutting. 
The foreign wire makers wasted their time and money 
in cutting the corners off the diamond chips in order 
that the jewels might be set in a socket; but at the 
American Electrical Works the fragment is placed in 
the center of the die, and held in position by an alloy 
melted and poured around the diamond. This saves 


wire drawing, and the die is as neat in appearance as 
if the stone had been cut into ornamental shape. 

It is difficult to secure the diamond chips of which 
the dies are made. The pieces in demand are knocked 
off the large jewels by the lapidaries and are often 
used for rose diamonds, that is, diamonds with flat 
surfaces. A few years ago the supply was abundant, 
but since the discovery of the process of drilling holes 
so small that they can scarcely be seen without a 
microscope, the quantity in the market has been 
limited. 

OOo 
Italy. 

A notable example in Europe of water power utiliza- 
tion in connection with electric lighting is afforded by 
the new electric station now being established at 
Tivoli, near Rome. There is at this place a large and 
valuable water power, a portion of which has recently 
been utilized in the establishment of a large alternat- 
ing current station of a capacity of 2,000 h. p., in- 
tended to supply a portion of the city of Rome with 
electric light. Water is taken from the Falls of Tivoli 
by an aqueduct from which there is a pipe line 62 
inches in diameter to the wheel station. The entire 
fall is 156 feet, and the}water supply 106 cubic feet per 
second. The power station consists of three 100 h. p. 
Pelton wheels which operate direct current dynamos 
used as exciters. Also six Pelton wheels couple direct 
to the same number of 350h. p. alternators which run 
at 170 revolutions per minute. Each alternator is 
designed to furnish current at 5,000 volts pressure and 45 
amperes. The wheels are governed by hydraulic inlet 
valves, are worked by a sensitive hydraulic relay which 
is set in operation by a centrifugal governor. By this 
means the speed is automatically kept constant, inde- 
pendent of the working of the machine. 

The alternating current so generated is to be trans- 
mitted to Rome, a distance of 1544 miles, by means of 
four stranded copper cables, each being 0°05 square 
inch in cross section, and capable of carrying 120 


Electric Lights for Home, 


apart, and about 30 feet high, insulated by means of 
double-shed oil insulators, specially designed for this 
work by Prof. Mengarini. 

A drop of 1,000 volts, or 20 per cent, is to be allowed 
in these lines. At the far end of the trunk mains the 
pressure will be reduced by step-down transformers to 
2,000 volts, and distributed underground by Siemens 
cables to secondary centers, at which it will be again 
reduced to 1,000 volts. 

The six machines are all capable of being worked to-| 
gether in parallel, the maximum -number of five being 
used together, and one machine being always in re- 
serve. Two of the exciters are sufficient to supply ex- 
citing current to the whole of the dynamos, the third 
being a reserve. 


+ Ore — 
The Deadly Cold Bed. 

If trustworthy statistics could be had of the number 
of persons who die every year or become permanently 
diseased from sleeping in damp or cold beds, they would 
probably be astonishing and appalling. It is a peril 
that constantly besets traveling men, and if they are 
wise they will invariably insist on having their beds 
aired and dried, even at the risk of causing much trou- 
ble to their landlords. But, according to Good House- 
keeping, it is a peril that resides also in the home, and 
the cold “‘ spare room” has slain its thousands of hap- 
less guests, and will go on with its slaughter till people 
learn wisdom. Not only the guest, but the family, 
often suffer the penalty of sleeping in cold rooms and 
chilling their bodies, at a time when they need all their 
bodily heat, by getting between cold sheets, Even in 
warm summer weather a cold, damp bed will get in its 
deadly work. It is a needless peril, and the neglect to 
provide dry rooms and beds has in it the elements of! 
murder and suicide, | 
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Chignecto Ship Railway. 

Mr. Ketchum, chief promoter of the Chignecto 
Marine Railway, has notified the Dominion government 
that an application will shortly be made to the govern- 
ment for some of the subsidy to be payable as interest 
on the bonds which are to be issued. This, Mr. 
Ketchum says, would be practically a guarantee that 


‘ the interest on the bonds will be paid, and wouid not 


involve any more expenditure on the behalf of the 
government than if the work had been completed last 
year according to contract and the subsidy paid agreed 
upon. The subsidy to be given by the government is 
$170,000 a year, payable after the completion of the 
work in half yearly installments of $85,000 each for 20 
years. The work of building the ship railw; 
menced in October, 1888, and another seag 
would finish it. The most difficult and rfky part o 

the work is accomplished, according to . Ketclyump. ’ 
He says that nearly all the earthwork has been copnky a? 
pleted, the roadbed has been graded, the e 
and foundations made solid, the harbor: 
proaches constructed, the masonry built firm 
and 12 miles of single track laid. About $3,500, 
already been expended and about $1,500,000 is nee 
to finish the work. This is an interesting and import- 
ant project. It is to be hoped the necessary money for 
its completion will be soon provided. 

= + Oo 
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Treatment of Locomotive Boiler Waters. 


Ata recent meeting of the Western Railway Club, 
the subject of discussion was the treatment of locomo- 
tive boiler water. The purge which seems to be the 
most successfully used to remove and prevent scale is 
composed of caustic soda and soda ash. About one 
quart, costing one cent, is used in the locomotive boiler 
for every twelve miles of distance traveled. Mr. Lewis 
said he had for the last year or more made a practice of 
using coal oil. When a boiler is washed out, and be- 
fore it is filled with water, I have a gallon of coal oil 
poured into it, and as the water rises in the boiler, the 
coal oil floating on the surface deposits itself on the 
surface of the iron. There is no chemical action; we 
know that coal oil is very penetrating ; that you can 
take a block of cast iron of reasonable size and pour a 
little coal oil on it and it will permeate through that 
block. My idea about the coal oil is that it will per- 
meate the scale, or go between the scale and the iron, 
lifting it from the iron, and then the expansion of the 
boiler, due to heat, will crack off the scale, and it can 
be removed when the boiler is washed. 

Mr. Quayle said he had recently used potatoes. We 
are using one peck of potatoes, and we find that the 
impurities of the water seem to come out every time 
the boiler is washed, in the form of a mushy substance, 
about the consistency of cream and about that color, 
only a little dirtier. I have learnt that sorghuin is suc- 
cessfully used in stationary boilers as a water purifier. 
Mr. Gibbs said: Any vegetable substance can be used 
in a boiler and it will break up the scale, owing to the 
decomposition of the vegetable matter. The action of 
every vegetable substance is the same. 

Life Saving at Sea. 

The recent heavy gales, and some of the catastrophes 
that have resulted from them at various points along 
our coasts, should again direct public attention to the 
curious inefficiency of the appliances which are at 
present in common use for saving the lives of the crews 
of vessels that are cast ashore in storms. It need 
scarcely be pointed out that, where a wind blows 
violently off the shore, ships, though they way suffer 
in other ways, do not often come to grief by running 
aground. That danger is, of course, most threatening 
when the wind blows strongly from the sea. Yet great 
part of our arrangements for saving the lives of wrecked 
crews seem to be based upon the assumption that the 
dangerous gales come from the land and not from the 
sea. If not, why do we provide the coast brigade ser- 
vice with the rocket apparatus, and omit to insist that 
ships shall carry something similar? Even better than 
the rocket apparatus for this service isa small line- 
throwing gun. An ordinary brass signal gun, which 
can be adapted at very small cost for the purpose, will 
throw a line with considerable precision for a quarter 
of a mile.—London Graphic. 

SO 
The 100 Puzzle. 

We have received a number of ingenious solutions to 
the above—to so place the ten digits that their sum 
shall be 100. We submit a number of the same. 


da) 0+14+3+%#+4+5-4 87 = 100. 

Q) W+3+e +4454 78 = 10 

(3) O+14 8% 4546474849 = 100 

4 14+383+4+4+501+64+74+849= 100. 
—By C.F. Erhard. 

(6) 5+ 10 + 86 + 47 = 98 + 2 =100. 


—By W. Donaghy. 

(6) 0+97+1+3+ 2+ ¢=100.— By ILS. 

It is to be said, however, that the use of fractions in- 
volving division, or of exponents involving multiplica- 
tion and virtually repetition of the same number, is 
hardly fair. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


STEAM STEERING GEAR. — John Rus- 
sell, Long Island City, \. Y. In accordance with this 
invention a steam cylinder is held on suitable supports, 
which also serve as guides for piston rods, ports lead- 
ing into opposite ends of the cylinder from a steam 
chest. The piston rods are each connected with a 
crosshead carrying a pulley over which a tiller rope 
extends, the tiller ropes being arranged at each end of 
the cylinder, so that both ropes will move together, 
while the steersman operates the wheel just as if he 
were steering by hand, it being necessary to keep 
throwing it in order to keep the steam port of the 
cylinder open for the inlet of steam. 


BOILER AND PIPE COVERING.—Robert 
S. Miller, Wilmington, Del. Thisis an elastic com- 
position, to be put on in two coats, made of refined or 
washed kaolin, cow or goat hair, asbestos fiber, feld- 
spar, plaster of Parts, rag pulp, etc., with water. The 
making and application of the composition, as described 
by the inventor, varies somewhat, but full instructions 
are given, It is designed to be tireproof and to cling 
close where applied without straps, while it is also 
an anti-rust, odorless and waterproof covering, a good 
non-conductor, and takes a high polish. 


COATING COMPOSITION FOR PIPES, 
ETU.—This is another invention of the same inventor 
for a coating or outside finish to various or any special 
plastic coverings of steam pipes, boilers, and other 
water-tight and non-conducting surfaces. This coat- 
ing saves the expense of putting on canvas or other 
similar outside coverings, and can be washed clean 
and highly polished, not being affected by changes of 
temperature. 


Railway Appliances, 


Car CouPpLine.—Charles J. Knighton, 
dJr., Birmingham, Ala. The coupling hook, according 
to this invention, is pivoted within the drawhead, and 
has a curved rear end, upon which bears a cam-shaped 
block attached to a rock shaft journaled in lugs or 
brackets and extending across the end of the car, there 
being an arm near each end of the shaft on which isa 
weight. The improvement is designed to afford an 
automatic coupler of few and simple parts which can 
be employed with all varieties of limk couplers, and 
with which uncoupling is effected from the sides of the 
car. 


DumMPING CaAaR.— Paul E Glafcke, 
Cheyenne, Wyoming. This car is arranged to dump 
automatically when the door is unlocked, discharging 
the load in any desired direction, while the construction 
is desi:sned to be simple and durable. The wheeled 
truck has a notched circular plate, between which and 
the turntable turns a friction plate, the rec »ptacle on 
the turntable having an inclined bottom and flaring 
sides, witha door at its open end, while an arm pivoted 
on the frame engages the notches in the plate. A rod 
extends from the door to the opposite end of the car, 
whereby the latch may be released and the door locked 
in open position from one end of the car. 


FLOOR FOR CATTLE Cars.—Ferdinand 
M.Canda, New York City. This invention provides a 
floor constructed of alternating high and low boards, 
forming spaced raised parts integral with the flooring 
boards, in order to give a proper footing to the cattle, 
the raised parts thus formed not heing liable to be 
broken off hy the cattle, or by the use of the car for 
carrying miscellaneous freight. 


Mechanical Appliances, 


GRINDING MACHINE. — Ivor R. Titus, 
Huntington, West Va. This is a simple and efficient 
machine for grindiug the peripheries of car wheels, and 
has a rigid frame carrying a spider provided with three 
guiding rol:s, one of which is furnished with a clutch 
to engage the flange of a wheel and rotate it during the 
grinding, while the grinding mechanism has a laterally 
and vertically adjustable wheel. Combined with the 
grinding machine is a crane for lifting and placing the 
wheel in the machine, while the turret has a cover 
which exc.udes grit and dust from the gearing and the 
bearings of the shaft. 


BALE TIE MAcHINE.—Wilbur E. Glad- 
ding, Rantoul, Kansas, This is designed tobe a durable 
and efficient machine for making bale ties of wire, also 
straightening the wire, and the bale ties being rapidly 
and nicely formed. The head stock of the machine 
has a bent arm extending above the machine frame, 
and a revoluble an! longitudinally movable shaft is 
mounted in the stock, on an arm of which is pivoteda 
split lever adapted to swing over the shaft, while a pair 
of spring arms provided with guide feet is pivotedin 
front of the lever. 


HaiIR WORKING MACHINE. — George 
A. Williams, San Diego, Cal. This machine comprises 
a series of swinging needle bars having hooked needles 
at their lower ends, a series of movable shuttles ar- 
ranged opposite the needles, a cloth-carrying carriage 
projecting between the needles and shuttles, and a 
lever mechanism for simultaneously actuating the 
needles, shuttles and carriage, with various other novel 
features. The machine is designed to automatically 
draw hair through a web of loose cloth or other ma- 
terial, and knot the hair so that it; cannot get loose, 
while it may also be used for securing any fibrous ma- 
terial instead of hair to any suitable web or body. 


Miscellaneous, 


CoIN OPERATED PHOTOGRAPH Ma- 
CHINE.—Pierre V. W. Welsh, New York City. This 
machine has a vertically adjustable case to carry the 
lens, adjacent to which is a mirror, while there is a 
shutter for the Jens, behind and below which are de- 
veloping and fixing chambers, a swinging plate holder 
being pivoted behind the lens and above the chambers, 
at the bottom of which are slotted valves, and a coin- 
operated mechanism is provided for moving the shutter, 
plate holder and valves. One whose picture is to be 


takenmovesthe case until hiseyes appear in the mir- 
ror, then drops a coin in the slot, and a clockwork 
mechanism sets the machine in operation, the picture 
when completed dropping through a chute upon a tray. 
An electric light and flash light mechanism are also 
provided for taking pictures at night. 


DENTISTS’ RUBBER DAM CLAMP.— 
Christian A. Meister, Allentown, Pa. The jaws of the 
clamp to hold a rubber dam in position around a tooth 
are by this invention provided with simple levers or 
fingers, not pivoted together as a separate instrument, 
but arranged to project beyond the spring portion of 
the clamp, whereby the clamp may be readily opened 
ormanipulated. ‘I‘hese fingers may be either permanent 
attachments to the jaws of the clamp or removable, 
being inthe latter case loosely connected by a light 
chain, so that they will not be lost. 


SIPHON. — Jacob Singer, New York 
City. This is a simple device, automatic in operation, 
at all times ready for drawing liquids without requiring 
pumping or refilling. It consists of a bent tube having 
at each end a head adapted to form a liquid seal for the 
ends of the tube, a faucet being arranged in the dis- 
charge head to facilitate drawing off liquid by the 
siphon as desired, while the inlet head has perforations 
to admit the liquid. The latter head is removed when 
the siphon is filled with a liquid similar to that to be 
drawn, previous to placing it in position for use. 


SEAL Lock. — Sidney T. Nickerson, 
Topeka, Kansas. This invention relates especially 
to devices for locking andsealing railway car doors, 
and also applicable to other purposes, as the sealing of 
chests, room doors, lockers, etc. The ordinary wire 
and lead seal may be used and a frangible seal, with 
this improvement, or either may be used separately, 
and the eeal applied in much quicker time than usual. 
The frangible seal, preferably bearing the initials of the 
company using it and a number, is more readily seen 
at night when taking car records than thelead seal, and 
the seal mechanism cannot be picked or the door open- 
ed without breaking the seal. 


PERMUTATION PADLOCK.— William M. 
Brooke, Brooklyn, N. Y. This lock has a two-part 
case, one compartment of which is open atone side and 
at the top and has a series of tumblers, while the other 
has an internal shoulder, the staple to enter the case 
having one member provided with teeth to engage the 
tumblers and theother with a spring catch to engage 
the shoulder. When the locking staple is removed the 
cover can be easily taken off and the combination 
changed, but when the staple isin place the tumblers 
cannot be reached. To insert the staple and fasten the 
lock it is only necessary to push both members of the 
staple to place, regardless of the position of the 
tumblers, The construction is designed to be strong 
and inexpensive. 


Lock. — Alvin F. Harrison, Greeley, 
Kansas. In the case of this lock is a keeper plate having 
an outer and inner recess, a sliding latch boltand a slid- 
ing supplementary bolt with fingers, one of which has 
a tooth to engage teeth on the lock case, while a link 
pivoted in the case has its ends pivoted to both bolts. 
The lock is designed to be simple and durable, operates 
without springs, and is adapted for use as night lock 
as well as a daylock, having means for being operated 
from the inside without a key. 


SEWING MACHINE ATTACHMENT. — 
Anthony B. McDowell, Edna, Texas. This is a grind- 
ing attachment which can be quickly made fast to the 
fly or hand wheel of the machine, for the sharpening of 
needles, scissors, knives, etc. It has a barrel portion 
with a central socket into which the hubof the wheel 
fits and radial spring clamp arms with curved ends to 
slip over the edge of the wheel, the barrel forming a 
spindle for an emery or other grinding wheel. The at- 
tachment can be quickly put on and taken off, and is 
simple and cheap in construction. 


TROUSERS PROTECTOR.—Oscar Jonach, 
New York City. Thisis a shield for the lower edges 
of pantaloons, adapted to be quickly attached or re- 
moved, none of the attaching devices being visible 
from theexterior, and the cloth fitting snugly to the 
shield. The shield is semicircular, made of sheet 
metal, celluloid, hard rubber, or other suitable sub- 
stance, and has a slight flange at the bottom to extend 
below the lower edge of the garment, while at its ends 
are slightly curved needles to enter the hem at the 
inner sides, and at the center of the shield at the back 
is a hook, to be also attached to the hem. The natural 
elasticity of the cloth is not materially interfered with 
by the attachment of the device. 


Rockine CHairR. — James T. Mitchell, 
Monticello, N. Y. This is a platform rocker designed 
to give a gliding rocking movement to the chair body 
and dispense with the use of springs, There are segnien- 
tal surfaces on the lower edge of each side of the chair 
body and a pair of rollers on each side of the base, one 
for each segmental surface, while projecting up from 
the base between the rollers are brackets also carrying 
rollers traveling in tracks on the chair body. The 
chair and its platform are by this construction effect- 
ively connected, and the roller connection is such that 
the chair hasan easy movement, with a minimum of 
friction. 


Sanp Scow.—William Osborn, Duluth, 
Minn. This scow has hopper-like sand compartments 
at each end and between them a water compartment in 
which is located a suction device. The bulkheads 
which form the end walls of the water compartment 
have vertically sliding gates, a suction pipe being 
adapted to be moved through the gateway, while there 
may be atrack on the deck of the scow to support a 
carriage on which the suctiou pipe is moved, although 
the improvement may be applied to a vessel without a 
deck. The suction pipe is connected to any approved 
pattern of sand or other pumps. 


FLUSHING DEVIcE.—John C. Spencer, 
Anniston, Ala. This is an automatically operating 
flushing arrangement, connected with the tank supplied 
with the water necessary for flushing, whereby, as the 
water rises in the tank, by means of floats, valves, and 
levers, a portion will be intermittently discharged suffi- 


cient to do effective work in flushing. The construc- 
tion is simple and the action positive, no matter what 
is the condition of the water in the tank, nor how slow 
the supply. 


METAL Soi PrpzE.—Robert C. Black, 
St. Paul, Minn. This pipe has a cleaning chamber 
with annular shoulders at its ends and a lateral open- 
ing, a removable cover with a threaded aperture for 
connection with a test pipe, a detachable plug adapted 
to close communication between the chamber and 
one end of the pipe,and various other novel features. 
The construction is such that the pipe may be 
thoroughly, quickly and conveniently cleaned, and 
heavier rods ‘and scrapers may be employed with it 
than has heretofore been customary. 


Hog, Pick AND SHOVEL. — James W. 
Hurst, Hotchkise, Col. This is a combination imple- 
Ment, embracing in one device allthreeof the tools 
named, the parts being so made that they can be con- 
veniently and compactly arranged, and the tool quickly 
and easily changed from one implement to another, the 
devices not in use not interfering with the use of the 
one it is desired to employ. The lower end of the 
handle is hifurcated and in it is pivoted the tang of the 
shovel, the tang extending enough beyond the pivotal 
point to conatitute a pick, and the arrangement being 
such that the shovel can be locked in position as a hoe, 
as its tang is fixed in the position of a pick. 


Ham Cover. — Wilhelm Wohltmann, 
New York City. A covering sheet of suitable fabric is 
arranged to inclose the ham, the sides of the sheet over- 
lapping one another, while a series of buckle straps is 
arranged on the back of the sheet to close it over the 
ham. On one end of the sheet is a draw string and on 
its other end is an elastic to close the ends of the sheet, 
to protect the ham from dust, insects, etc. 


DESIGN FOR A BADGE. — George Big- 
nell, Cheyenne, Wyoming. This is a political design, 
consisting of a shield and superposed banner mounted 
on the face of the shield. 


Note.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 
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View of the German House in Chicago. 


Achurch recently built at Oneida, N. Y. Cost 
$2,400. Floor plan and perspective. 

12. The beautiful residence of Geo. C. Hollister, Esq., 

at Rochester, N.Y. Mr. James Cutler, architect. 


13. The World’s Columbian Exposition—making of 
staff decorations. 


Cost complete 


10. 
11. 


14. Miscellaneous contents: Durability of redwood.— 
Is iron rust a cause of fire ?—Types of chairs, old 
and modern, illustrated.—How to build a rain 


water cistern and filter, illustrated.—Bird tracks’ 


in stone.—Reparation of zinc castings.—Still 
water mains in Toronto.—The builder of the 
White House.— What constitutes the best paint.— 
Worid’s Fair notes.—A heavy standard moulder, 
illustrated.—A staircase and hall design, illus- 
trated.—Hot water vs. steam heating.—Schmidt’s 
improved window frame, illustrated.—Value of 
thoroughness.--Improved Warner door hanger, 
illustrated.—An improved band scroll and resaw, 
illustrated.—Artificial stone.—An improved flour 
bin and sieve, illustrated. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid MagazINE OF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects, 

The Fullness, Richnese, Cheapness, and Convenience 
of this work have won for it the LaRGEsT CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 


MUNN & CO., PUBLISHERS, 
861 Broadway, New York. 
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‘Business and Mersonal. 


The charge for Insertion under this head is One Dollar a line 
for each insertion ; abcut eight words to a line. Adver- 
tisements must be received at publication o fice as early as 
Thursday morning to appear in the following week’s issue. 


For Sale—Several very good second-hand planers of 
medium sizes. lirst class order and prices low. W. P. 
Davis, Rochester, N. Y. 


Acme engine, 1to5H.P. See adv. next issue. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
6Spindle l'urret Drill Presses. A.D. Quint, Hartford,Ct. 
Presses, Dies & Wire Mach’y. Amer. Tool Co., Clev., O. 


For Die Sinking, Steel and Iron Drop Forgings, address 
N. Eccles & Son, Auburn, N. Y. 


Steam Hammers, Improved Hydraulic Jacks,andTube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


For Sale—A new and valuable invention. Send for full 
description. E. A. Spotswood, Jr., San Antonio, Texas. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 


“Pneumatic Cotton Picker” will pick 30 acres daily. 
Will sell share or place on royalty. C. Baldwin, Quincy, 
Til. 


For Sale—A vacuum pan, a digester or converter, a 
still. All copper. Apply to J. Edw. Crusel, New Orleans, 
La. 


Scale removed and prevented in boilers; for each 50 
horse, 10 cents a week. Pittsburgh (Pa.) Boiler Scale 
Resolvent Co. 


For Sale--Part interest in valuable device for fasten- 
ing pitchforks, hoes, etc., to their handles, by Howard 
Otis, Ashland, Wis. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail. $4; Munn & Co., publishers, 361 Broadway, N. Y. 


For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 


Wanted—A centrifugal machine for drying purposes. 
Full particulars and price, and where a machine can be 
seenrunning. Address P. O. box 336, Frederick, Md. 


Electricity, the popular electrical journal. Practical 
articles, profusely illustrated. Published weekly. Sub- 
scription, $2.50 a year. Times Building, New York. 
Write for sample copy. 


Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 


Prime Advertising. 


2,000 inches in Mining Journals. 

8,000 inches in Manufacturing Journals. 

5,000 inches in Milling and Lumber Journals. 

For rates and positions, address 

Manufacturers’ Advertising Bureau & Press Agency, 
111 Liberty Street, New York City. 


(Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and paxe or number of question. 

Enquiries not answered in reasonable time should 

e repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or iti this department, each must take his turn. 

Special Written Information on matters of 
personnal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be‘had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals cent for examination should be distinctly 
marked or labeled. 


(8838) C. H. B. says: Supposing there 
tobe a stream of water filling a 36 in. pipe, flowing 
from 40 ft. to 50 ft. per minute, and having a fall of 300 
ft. approximately, what would be the relative power 
that could be developed by a single undershot wheel, 
aud by a eeries of overshot wheels, say of 24 ft. diameter, 
so placed as to utilize as far as possible the entire fall 
of 300 ft.? A. The total value of your stream as stated 
is 157 horse power. You can utilize of this power by 
the best impact wheels about 130 horse power. With 
an overshot wheel of 24 ft. diameter, you have little or 
no benefit from the great height, and can realize little 
better than 15 horse power. With & common under- 
shot wheel, in which you may make the impact from 
the pressure inthe pipe available, you may realize 50 
horse power. 


(3889) H. A. asks: 1. If there is any- 


one at present experimenting with calked cast iron 
pipes forthe use of steam. If so, what is the result? 
A. Cast iron pipe with calked joints is not used for 
steam at any pressure. It does not remain tight buta 
short time, owing to expansion and contraction by the 
heat of the steam. 2. Will a 4 m. cast iron pipe as 
above stated ‘stand a pressure from 10 to25 1b.? If not, 
what is your idea of making use of the said pipes for 
the circulation of steam? A. The pipe will stand the 
pressure, but the joints work loose when made with 
lead. Would stand better, if with rust jolnts, for a 
short time. Thin cast iron pipe of this class with rust 
joints is used for hot water heating when there is but 
slight pressure. 


(3840) J. Q. D. asks: 1. Have locks ever 
been constructed in the mouth of tidewater streams 
where the water was not at low tide sufficient for large 
vessels to navigate, in order to retain a uniform depth 
of water, and also to prevent the current that so much 
retards the speed of boats, both going in and coming 
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out tosea? A. The slack water navigation of streams 
has been long in use, of which the navigation of the 
Schuylkill River, from Philadelphia to Pottsville, is a 
notable example. The Sault Ste. Mary Cunal is also an 
example. Tide locks have also been long used in the 
United States for ordinary canal purposes, and in 
England for the largest ships. 2. Is there any geo- 
graphical reason why such locks could not be built in 
the mouth of the James River, at some suitable place 
above Newport News, and thus form a motionless level 
of over 100 miles, and gain at least 4 ft. of water as 
against low tide? A. Thereis no reason that we know 
of to prevent the James River being made navigable by 
slack water, except the rights of riparian owners. 3. 
What is an approximate estimate of miles of navigable 
streams in this country, that could be so improved? 
A. There are thousands of miles of streams in the 
United States that could thus be made navigable as well 
as a source of power. Railroad competition seems 
now to be a bar to this class of improvements, 


(8841) N. M. W. asks: 1. What size 
and quantity of silk covered magnet wire should be 
used on a Bell telephone, and to what resistance 
wound? A. Use enough No, 36 wire to bring the resist- 
ance up to 150 ohms. 2. Would No. 32 cotton covered 
do, and what amount of it, and resistance? A. No. 32 
will not anawer go well. 3. What number in American 
or Brown and Sharp gauge corresponds to No. 36 B. W. 
(, which I have been told to use on my telephones? 
A. No.3.5 American gauge corresponds to No. 36 Bir- 
mingham gauge. 4. I have some 3% in. by 6 in. steel 
magnets, very strong. Are they of proper size? A. 
Yes. 5. My diaphragms are of common tintype plate. 
Is this proper, or should they be thinner? Diameter 
of diaphragms, 244 in.; diameter of speaking hole, 
13,in. How far from end of magnet should diaphragm 
be placed? Where can I get very thin iron or steel 
for diaphragms? A. Tintype plates will answer for 
diaphragms. You can get thin tintype plates from 
dealers in photographic eupplies. 6. What dimensions 
are best for bobbin? Distance from diaphragm to 
bottom of box about six or seven-eighths of an inch. 
A. It is not very material. Consult SUPPLEMENT, No. 
140. 7. What has become of the ‘‘ House” telephone, 
which you described in the ScIENTIFIC AMERICAN some 
years ago? I think you stated that it would be puton 
the market. A. We do not know that anything is 
being done with it. 8. How long a line could be op- 
erated with above telephone, without battery, and if 
battery were used, of what kind should it be, and how 
connected? A. On a line unaffected by induction, you 
can probably secure fair results for a distance of from 
two to three miles. 9. When size of wire is given, 
without specifying, is the American gauge implied? 
A. Yes. 10. I have some one quart bichromate of 
potassa batteries, and some of thecarbons are broken, 
and I wish toreplace them myself. They are fixed in 
brags plates, which have raised pieces running across 
them on each side of carbon. The carbon seeme to be 
fastened in with lead. Please tell me how it is done. 
Carbons 1% by 6 in. A. The lead is cast upon the 
ends of the carbons. 


(3842) C. B. says: Can you tell me how 
to clean brass rifle shell: so that they can be reloaded? 
When I try to clean them with soda it forms a corro- 
sive substance on the inside and outside. A. The 
corrosivesubstance was on the shells at first. the soda 
only dissolving the acid portions. Try a solution of 
oxalic acid in hot water for] a few minutes; after wash- 
ing with soda,wipe inside and outside with a swab ona 
atick and finish with a soda wash. 


(8843) M. S. asks: 1. Can 1 get the same 


amount of power from the simple electric motor, page 
498,‘* Experimental Science,” with 6 cells of Fuller 
battery, as I could if it was made so small as to give 
its maximum amount of power with 6 F. cells? A. 
Yon can always secure the best results by having the 
motor proportioned to the battery. 2. How much 
smaller would it have to be made, also how much and 
what sizes of wire should be used? A. Make the mo- 
tor about half the size given, and wind it with No. 20 
wire. 3. In either case would the 6 cells develop enough 
‘power torun a sewing machine? I[f not, how many 
would ? A. No; six cells of Fuller battery will not run 
asewing machine. It will require double that number. 
4. How can I, when using Fuller cells cause the motor 
to run fast or slow, as when running a sewing machine ? 
A. You can vary the speed of the motor by introducing 
resistance into the circuit or removing it therefrom, 
5. My Fuller battery has been set up two weeks and the 
zincs, which are Leclanche battery zincs, are just about 
used up. They were amaigamated and the ends im- 
mersed in mercury inthe porous cups, which are second 
hand Leclanche porous cups. The solution used wasa 
saturated solution of bichromate of potass. with 10 per 
cent of sulphuric acid outside porous cup, water inside. 
‘The work done by the battery during that time was to 
light a four candle power lamp one hour and a quarter 
and to light gas. Shouldn’t the zincs have lasted 
longer? And can you suggest a remedy for the wasting 
ofthe zince? A. Leclanche zincs are too emall for the 
Fuller battery. The zincs should weigh from 1 to 2 
poundseach. Use pure zincs and plenty of mercury. 


(3844) J. M. says: 1. Suppose a pound 
of lead and the same weight of wood were dropped from 
a height of two hundred feet at the same instant, how 
much difterence would there be when the lead reached 
the ground ? If apiece of lead and a piece of wood 
the same size weredropped from the same height at the 
same instant would there be any difference between them 
or would one reach the ground befort the other? A. 
There will be a very great difference in the first case, 
not so much go in the second case. The friction of the 
air would retard the fall in proportion to the relative 
weights and bulk. In the first case the weights will be 
alike, but the balk of the wood will largely exceed the 
lead and furnish a larger area to the resistance of the 
air. Inthe second case, thesize being the same, the 
difference in weight will give the lead about fifteen 
times greater weight, while the resistance of the air is 
the same with both wood and lead. It is only in a 
vacuum that the fall would be alike. 


(8845) G. W. H. says: Please inform 
me if there is, and how to make, a paint to be applied 
inside a tin vessel to prevent it rusting, vessel to con- 


tain rain water? A. Paint the pail with red oxide of 
iron paint mixed with boiled linseed oil, two coats, dry 
each in the sun, or if you desire a fine finish use Japan 
baking varnish of any dark color and bake in an oven 
at about 260° temperature. 


(8846) W. F. B. asks : 1. Can alow pres- 
sure engine be worked with success receiving steam di- 
rect from high pressure engine without steam jacket ? 
A. The two engines as described can be run asa com- 
pound engine if properly arranged. 2. What would be 
the horse power of a compound engine, high pressure 
cylinder 16X24 in., low pressure 24X24 in., speed of 
engine 100 revolutions per minute, steam preasure 150 
pounds? A. They should develop from 400 to 450 
horse power. 3. What is the width of a locomotive fire 
box and water space when such is inside of frame? A. 
Width of fire box,about 4 feet 4 inches; water space 
of legs, 4 inches. 


(8847) S. A. K. says: I have 15 pounds 
of water at a temperature of 60° Fah.,and add 2 pounds 
of steam. What will be the temperature of the mixture? 
Would there be any difference if I add the same quan- 
tity of boiling water instead of the steam? If s0, 
why ? A. As you do not. mention the pressure of steam, 
which makes some difference in the result, we assume 5 
pounds preesure, which will give you a temperature of 
205°, while with boiling water the temperature of the 
mixture will be but 80°. With steam you add thelatent 
heat of steam, or 950° for each pound of steam. 


(3848) J. L. G. asks: Can 1 constructa 


battery which will generate electricity enough to supply 
three incandescent lights, and also how many cells and 
what size will I have to use? A. It depends entirely 
upon the size of the incandescent lights. You can run 
three or six 20 volt lamps with 11 cells of storage bat- 
tery, and you can charge the storage battery with 
gravity batteries, using four cells of gravity to each 
cell of storage. We do not advocate the use of primary 
batteries for practical electric lighting. 


(3849) H. asks: 1. What pressure per 
square inch would air have if reduced % its volume at 
sea level, to 14,to 44? A. 15 pounds, 45 pounds, 105 
pounds. 2, Give formula to find pressure at various 
stages of compression. A. For isothermal compression 


the formula is— —P=gauge pressure. P=absolute 
Vv 


pressure of the atmosphere or 15 pounds. For example: 


15 
— —15=15 pounds gauge pressure 


15 
and — —15=105 pounds gauge pressure. 


(3850) D. C. S. says: Being an old sub- 
scriber to the ScreNTIFIC AMERICAN, I would like to 
askyour opinion in regard to the use of a steam boiler 
in use here; the boiler in question is of steel plate, 3¢ 
inch thick, 12 feet long, 60 in. diameter,with thirty-nine 
3 inch tubes, return, and the take-up is over the furnace 
doors, and has the old style safety valve with a round 
iron ball as weight on lever arm. The proprietors when 
ready to start found the engine unable to drive the mill 
with the weight at the end of safety valve lever, and so 
they added a 56 pound pea to same, and yet had to add 
4 fire bricks to end of lever before the pressure was able 
to drive the mill. Some claim this to be dangerous, as 
the ball weight on end of lever is the full capacity of 
boiler; with all this weight,the steam gauge only shows 
100 Ib. pressure, und is all the time giving trouble by 
leaking, etc., and needing repairs,etc. A. This is an 
example of the dangerous practices resorted to in order 
to get morework from a boiler than is due to its safe 
capacity. The very fact of its leaking at 100 Ib. pres- 
sure shows that it is overstrained. This is the cause of 
many boiler explosions, and should not be tolerated by 
engineers. 


(8851) J. F. asks if an induction coil 
can be made with which to light a 16 candle power 
Edison’s incandescent lamp. If 80, please give length 
and diameter of core, size and amount of wire for 
primary and secondary coils, and number of layers of 
each. Have 40 jars gravity battery which can be used 
to furnish primary current. A. An ordinary induction 
coil will not light an incandescent lamp, as the se- 
condary current generated by such a coil is of very high 
E. M. F. with low amperage, The induction coils used 
for operating incandescent lamps, and known as trans- 
formers, are designed for converting a current of high 
E. M.F. and low amperage,into a current of low E.M.F. 
and,higher amperage, capable of heating thecarbon fila- 
ments of tne lamps to incandescence. The only way 
you can utilize your gravity batteries for electric light- 
ing is to use them for charging a secondary battery, 
employing the latter for operating your lamps. With 
your 40 jars you can charge 10 cells of secondary bat- 
tery. 

(8852) W. F. C. writes: I have a maga- 
zine clipping which I wish to separate, so as to paste 
both sides in ascrap book. Is there any way to split it 
and not destroy the paper? A. Cover both sides of 
the clipping with strong paste, and insert it between two 
pieces of very strong, smooth paper, making eure to 
have it attached by every portion of its surface tu the 
pieces of paper. Allow it to dry thoroughly, then pull 
the stout papers apart; this will split the clipping, and 
the parts may be soaked off, washed, and pasted in the 
scrap book. 


(3853) W. A. B. asks: 1. Can you give 


me a good remedy for a sprained wrist ? I have tried sev- 
eral remedies, such as liniments, arnica and a band 
around the wrist, but without cure. A. After the reme- 
dies that you have already tried, we can only advise you 
to consult with a good physician. 2. Should a stone 
fall from a great height, say 500 feet, does it gain in 
speed until it reaches the ground, or is the speed of the 
stone thesame after it has fallen a certain number of 
feet? A. Astone falling from a great height will in- 
crease its velocity until the resistance of the air due 
to its area is equal to the weight of the stone, after 
which it will fall at nearly uniform velocity, but slowly 
decreasing as the air increases in density. 


(8854) M. J. H. asks: What is the com- 


parative cost of tin, galvanized iron and copper forgut- 
ters,and what is the comparative durability of each? 


Will they last longer if painted ? A. The cost increases 
in the order named. Copper gutters will outlast tin or 
galvanized iron many times. All will last longer by 
being painted every two years. The comparative cost 
will depend on the thickness of the metal. 


(8855) W. J. says: Our old grist mill 


had 6runsof stones. These stones were 48 inches diame- 
ter and ran 160 revolutions per minute, making a fine 
quality fiour, What amount of power would each 
stone require ? How many bushels of wheat should be 
ground per stone, or what should be the output of the 
mill in bushels of wheat ground and in barrels of flour, 
for one day or twenty-four hours ? A. Each stone will 
require 444 horse power, and should grind 4% bushels 
wheat per hour, making a total output of 648 bushels 
per day of twenty-four hours, with 27 horse power. 
This does not include power for elevating and bolting, 
which will require about 4 horse power. 


(8856) J. E. L. says: Could you inform 


me (a subscriber) what is the trouble in regard to the 
successful operation of a compreseed air motor? Is it 
caused by the friction of the valves, pistons, etc., and 
the lubricating of the same, as this might be difficult? 
I have thought it might prevent their successful opera- 
tion. In steam and water engines this is not necesgary, 
viz , lubricating to a great extent, that is, of the parts 
mentioned. A. Compressed air motors are in success- 
ful use in Europe for power purposes, and compressed 
air is used all over the world for running rock-drilling 
machinery and pumps in mines. There is no difficulty 
in their use. See ScIsNTIFIC AMERICAN SUPPLEMENT, 
Nos. 165, 721, 684, on the use of compressed air for 
power. 


(3857) J. H. S. asks: 1. What tempera- 


ture of air passing through petroleum is necessary to 
vaporize it? A. Crude petroleum may begin to evolve 
vapor at. 100° F. or less, all depending on the sample. 
To finish the volatilization a high temperature is needed 
at the end, and some pitch will be left in the still. 2. 
What is the highest temperature petroleum gas will 
stand without ignition, mixed and unmixed, with the 
proper quantity of air forcomplete combustion? A. 
1,000° to 1,500° F. 3. What heat doee petroleum gag 
produce in burning? A. It depends on the gas or the 
burner. Theoretically, it might give 4,000° to 5,000° 
F. Actually, not over half these temperatures should 
be looked for. In Clark’s Gas Engine, $2 by mail, you 
will find these theoretical points considered. We also 
recommend! Robinson’s Gasand Petroleum Engines, 
$5.50. 

(8858) A. G. S. and A. T. ask concerning 
relative merits of shorthand systems. A. It is claimed 
that Pitman’s system is more extensively used than any 
other shorthand method. We can supply manuals in 
any system, such as Pitman’s ‘“‘Shorthand or Phono- 
graphy,” 40 cents; diizo ‘‘ Teacher,”’ 10 cents; Munson’s 
“Complete Phonographer,” $1.50; Burnz ** Fonic Short2 
hand,” $1; Graham’s ‘“‘ Hand Book of Phonography,”? 
$2; Mungon’s ‘* Phonographic Phrase Book,” $2.50. 


(8859) ‘‘ Danville” asks: 1. What kind 


of pith is used in making figures foran ano-kano? Will 
pith out of corn stalks answer the purpose? A. The 
best pith for the purpos* is sunflower stalk pith. The 
other piths will answer however. 2. Does the box need 
to be air tight ? A. No. 3. Which side of the leather 
should go out—the black or the red? A. The natural 
uncolored side of the leather or kid. 4. How much bi- 
sulphide of tin does ittaketo put in thepad? A. As 
much as will spread over its surface. 5. What is the 
illuminating paint made of? A. From calcium or 
barium sulphide; see our SUPPLEMENT, Nos. 229, 249, 
497 and 539, and the ScrENTIFIC AMERICAN, No. 10, vol. 
65, and No. 19, vol 65. 


H. H. asks for a varnishing ink.—S. E. N. asks fora 
varnish for rubber overshoes.—S, R. asks how to dye 
brown.—-C. P. J. asks : Please describe fully the manu- 
factnre of enamel signs and sigr letters.—J.C.S. asks 
how to silver glaes by solution,—E. D. asks for receipts 
for engine oils, cylinder oil, axle greaye.—J.H. B. and 
C. H. M. ask for furniture polishes. 


Answers to allof the above queries will be found in 
the ‘* Scientific American Cyclopedia of Receipts, Notes 
and Queries,” to which our correspondents are referred. 
The advertisement of this book is printed in another 


column. 
EE 


TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had onupplication, and persons 
contemplating the securing of patents, either at homeor 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


December 29, 1891. 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 


Angell, 


wit 


Bancroft, M. 
Barker, 4 
Bartlett, Wm. E., Edinburg’ 
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Bastow, J. T., Clayville, N. Y., drill chuck......... 
Bauer, Chas. A., Springfield, Ohio, grain binders... 466,088 
Baxter, Wm., Jr., Balt., Md., governing device.... ] 
Baylor, R. W., Norfolk, Va., knockdown burrel... 
Beard, Fd., Chicago, I[1]., condenser 
Beaumont, J. W., St. Louis, Mo., wall for build- 


ANIQS fovio vs cee eee es tenwed son tci tbe teehee eek A 
Beaumont, J. W., St. Louis, Mo., roofing. .. 466, 
Behr, Hans C., San Fran., 1, measuring work.. 466,214 
Bebringer, Chas., Defiance, Ohio, tongue support 465,913 
Berlepsch, H. J., Providence, R. I. finger ring.... 466,287 
Bescher, H., Jr., Brooklyn, N. Y., piano action.... 466,149 
Beseler, Chas., Jersey City, N. J., stereopticons... 466,150 
Bettendorf, Wm. P., Davenport, Iowa, cultivator. 466,215 
Bettendorf, Wm. P., Davenport, Iowa, cultivator. 466,216 
Bettendorf, Wm. P., Davenport, Iowa, cultivator. 466,217 


Billings, A. W., Brooklyn, N. Y., beer and ale..... 466, 
ii., tire for wheels 


Bingham, J. H., Chicago. 
Bird, F. H., Lazearville, W. Va.. wheelbarrow 466.001 
Bishman, G. A., Brookings, S. D., sulky plow. 914 
Blackmore, H. b, Mt. Vernon, N. Y., percola 466,152 
Blanchard, G. W., Waterville, Me., heating tool.. 466,266 
Boesen, Wm. J., Orange, N. J. lamp shade. 466,153 
Bonker, George V., Boston, Mass., bottle st 465,915 
Bonnaffon, Albert L., Phila., Pa., fence... 465,916 
Bott, J. E..Eyam, Eng., self-propelling proj 1056 
Braddock, W. I.., Boston, garment supporter...... 466,089 
Bradford, H. C., Milwaukee, Wis.,tapping mach., 465,827 
Brand, J. B. & P. L., Sheridan, Milwaukee, Wis., 

QOOR LOOKS 5.0305.556:0. 055 oles Bic eab cde owes esos ee 35 he 466,113 
Brasnahan, P. L. R., & A. Fritschi, Suisun, Cal., 

NU LOCK. Fie kcde cokes sbvcee set ecentageasessdecee 466,014 
Braun, O., Berlin, Ger., power transmitting device, 466,114 
Broach, G., East 'St. Louis, 11l., railway switch.... 466,205 


Brooks, T. S., Garrison’s, N. Y., railway tie : 
Brousseau. H., & G. Patterson, Newbury, Mich., 

rotary valve - 465,917 
Brown, A. E., Cleveland, Ohio, hoist ropes... 466,090 


Brown, A. J. Chicago, Ill., safety guard for cars... 466,115 
Brown, David, Huddersfield, Eng., call bell.. - 466,116 
Brown, Dillon 8., Genoa, IIl., thill coupling. ....... 465,918 
Brown, G. W., A. Taplin, Forestville, Conn., 

TMP So iio.is ces seats dose na be baaee mets Sein gcintisees 466, 


Brown, Perry, Sharonville, Ohio, car coupling. 2 
Brown, S. H., Boston, Mass., carburizing metals . 465,528 
Brown, W. A., San Fran., Cal., wrapping mach.... 
Browne, Hugh M., Wash.. D. C., fire alarm.. . 
Browne, Oliver L. F., Syracuse, N. Y., rake.. as 
Buffington, ''. H., Berrysburg, Pa., screw driver.. 466, 
Bulova, Joseph, New York, N. Y., earring.......... 


Bunker, H., Toronto, Canada, car couphng 466, 
Burriss, Mary A., N. Y. City, broiling device. 
Burt, Lee. Detroit. Mich., gas burner .- 466,091 
Butler, Wm. J., Woodstock, Can., railway signal.. 466,155 
Butlin, Chas. H., Camborne, England, curb bit.... 46,222 
Cady, i P., Clev., Ohio, chain making machine... 466.117 
Campbell, Mark, Chicago, IIl., crimping iron....... 456,057 
Carr, R.S., & KE. J. Schroder, Hamilton, O., re- 
versing mechanism... .............. ce cee ee eee nee 465,926 
Carter, Robert A., Pittsburg, Pa., steam engine... . 
Cartwright, G. J., Sydney, N. S. Wales, boiler.. ‘i 


Cash, F. C., Lynn, Mass., Tallwoy gate dears ttt 
Casler, Alonzo. Otto, N. Y., washing machine 
Cassagnes, G. A., Paris, France, telegraphy.. 
Cavalli, J., London, Eng., ornamenting tablet 
Champion, P. C.E., Paris, France, electrical py: 
technics... 
Chase, Henry Boston, 
Chase, H, A., Boston, sign 
Clark, John k., Buffalo, N. Y., hinge.. 
Clark, W., Spartanburg, Ind., educatio: ap] 
Clarkson, G. H., N. Y. City, kindergarten ap 
Closz, C. St. Ansgar, Iowa, grain cleaning mac’ 
Coes, Loring, Worcester, Mass., wrench.... 
Colborne, Oliver, Chicago, Ill., fence.... 


Cole, F. Wo Newton, Mass. electric sig. app. 
Collins; Edwin §., Rogers, Ark., car loader... +. 466,003 
Colville, F. C., Oakland, Cal, electric annunciator 466,063 
Conner, W. A., & J. W. Marsh, Pittsburg, Pa., 
electric cable.... 1.0... ceceeecereeseueseseaee «eee 466,268 
Convert, Chas. F. A., Ch icago, Ill., valve... a 835 
Cook, Bugene. Kalamazoo, Mich., vehicle spring .. 465,992 
Cook, F. S., Chicago, Ill., spanner wrench.......... Shy 
Coon, C. B., Cleve., O., oven bottom for stoves.... 466,070 
Cornell, G. A., Hartford, Ct., pole splice for tents, 465,921 


Corron, Cesar, Paris, France, dyeing apparatus.... 466,223 
Cottrell, C. B. Westerly, R. q, printing machines. 
Cowley, J. T., Lowell, Mass. store service app.... 465, 
Cowley, J. T., Lowell, Mass., store service app 
Cox, William H. Virden, Ill., nut wrench 
Crees, ‘I. W., Birmingham, Eng., press for meta! 

ATCICIES. ..... 0... eee ec seen ceeeseceseeesceses ee 


Critcher, J. M., Bolivar, Mo., scale support......... 465,837 
Crosby, Oliver, St. Paul. Minn., hoisting machine 465,982 
Cross, Wellington, Fultonville, N. Y.,insole....... 466,297 
Curtis, F., Jr., Worcester, Mass., friction clutch... 466,224 
Curtis, L. B., Southport, Conn., attach. for lathes 465,838 
Davis, Daniel J., Chicago, Ill., curd grinder........ 466,048 


Davis, D. J., Chicago, Ill, refrigerating room...... 
Davis, Talton T., Marion, Kar., rectal speculum.. 466,004 
Davis, W.C., Denver, Col., brake for drums....... 
De Quillfeldt, C. Amityville, N. Y., trap shooting, 
Dean, A. H., Bridgeport, Conn.. cartridges........ 466, 
Dear born, G. K., Somerville, Mass., water closet, 
Dement, &. Chicago, Ill., manicure implement.... 
Dewes, Abedn ego, Brooklyn, N. Y., washer cutter 465, 


Dial, Wilbur F., Bridgeport, Comm., sewing mach.. 466,272 
Dillman, William C., Brooklyn, N. ¥., annunciator 466,159 
Dimond, G. H., Bridgeport, Ct., sewing mach. 466,273 
Divis, J. V., Prelone, Aus., specific gravity ap) 465,841 
Dodge, Willis, Blaine, Me., car coupling. 466,160 
Dow, F. L., Rochester, N. ¥., knitting mai 465,842 
Downing, G. H., New York, N. Y., fire exting’ 465,922 
Dudley, R. ich., band cutter.. 466,225 
Dueber, J. 843, 
Duhrkop, Fritz, New 465,923 
Dunbar, 465,969 
Dustin, F. J.. Machester, 466,064 


., Rutland, Vt., tooling marble... 
Edwards, G. M., Boston, Mass., heater......... a 
Edwards, W. J., Chicago, Ill., velocipede........... 


Egler, Jacob D., Pittsburg, Pa., pencil sharpener.. 466,077 
Egley, John ©.,’Philadelphia, Pa., knitting mach. 466,093 
Eichbaum, W. t., Mt. Vernon, N.Y., store serv. app 465,964 
Eiflander, Charles, Newark, N. J., spring hinge.... 466,031 
Elliott, Henry, Los Angeles, Cal., lock............. 465,974 
Ellsworth, Hermon G., Lockport, N.Y. churn..... 466.072 
Emmner, J, Jr., Wash, D. C., electric railway.... 465,844 
Engelhardt, Richard H., Berlin, Germany, chu. 466,209 
Eno, J. A., Newark, N. J., steam generator,........ 466,274 
Enos, Fred., Bridgeport, Conn.. car coupling +» 466,119 
Erikson, Carl A., New Britain, Ct. game register.. 466,058 
Evered, William, Detroit, Mich., pump....... +» 466.094 
Ewinger, W. 0., Burlington, Ia., water heater..... 466,006 
Fasoldt, Ernest C., Albany, N. Y., pressure regu- 

NBCOR ie. 6.c wie a cteieaiceie Cieisie ae io do oak ns o'bw wlete's Se gsea Aa'e we 466,27: 


Faunce, Z. T., Camden, N. J., blackboard ruler.... 466,226 
Fender, W. J., Minneapolis, Minn. middlings 


TACOS o.oo esicite acted ics eee sled oaiels stead ee eeie ba 465,924 
Ferguson, J. O., Greenwich, N. Y., thill coupling.. 466,059 
Firtb, M., & J. Robertshaw, Bradford, England, 

Combing machine........... 02... ceee cece cence ee 466,227 
Fisher, Clark, ‘Trenton, N. J., rail joint... - 465,095 
Fisher, Henry W, Pittsburg, Pa., cut-out.... 465,983 
Fiske, Samuel, New York, N. Y.. furnace grate.... 050 
Flavell, Denis A., N.Y. City, paper box machine.. 465,845 
Fleming, A., Erie, Pa., money box................5+ 466,032 
Ford, J. C., Beverly, Mo., mach. splitting paper... 4¢6:208 
Ford, L. E., & A.J. Whitworth, McComb, Miss., 


car coupling... 
Foster, C. E., Was 


ore service apparatus 465,965 


Fraser, G., Auckland, New Zealand, mill for ores. 466,162 
Fulkerson, Charles H., Raum, IIl., planter. 465,846 
Fuller, Harvey R., Butler, Ind., lead pencil 466,300 
Gage, 0. M., Pepperell, Mass. , matrix board. 465,847 
Gaither, Ira H., Alberton, Md, endless convi 466, 
Geddes, J., Rochester, N.'Y., hot air register. 465,993 
Gent, J. F., Columbus, Ind., macaroni...... 466,230 
Goldberg, Nehemiah, Phila., Pa., step ladd 466,096 
Gordon, B. F., Concord, N. H., engine valve. 465.925 
Gornall, Richard, Balt., Md., store service app.... 465,966 
Gray, A., Butte City, Mont., mining cages..... + 466,163 
Gray, A. G.. St. John, Canada, car door...... 466,164 
Gray, Hiram W.., Little Rock, Ark., nut lock 465,848 
Green, B. R., Washington, D. C., bookstack. 466,033 
Green, Jobn’H., Bluffton, Ind., bag tie......» 1 466,301 
Greer, John, Greensborough, N. C., bracket....... 465,926 
Griffin, D., & J. A. Markoe, St. Paul, Minn., clay 
PUIVETIZEL... 22... eee cee sees ee neste eneeerees 466,034 
Grimes, Phillips B., Glen wood, Mo., nut lock.. 465,849 


Grubb, W. 8., Chicago, no n-conduct. co verings 
Guess, Car] H. Buffalo, N. Y., corn extractor.. 
Guild, Fred., Canton, Mass., railway gate...... a 
Gustafson, A. R., Milwaukee, thrashing mach..... 466,098 
Gustin, F. M., & A. P. Olson, Fort Madison, Iowa, 


wrench. 


Harsin, C. D., Stockton. Cal,, flre extinguisher. 85k 
Hasty, J. P., Superior, Neb., car coupling...... 466,238 
Hauck, Phili hila., Pa., knockdown grate.. 466,234 


D, 
Hazard, F. J. H. Toronto, Can., cash carrier... 


++ 466,235 
Hazen. C. D., Martinsburg, N. Y., game board..... 465,927 
Head, T. O., Kupora, Miss., planter and fertilizer. 466,236 
Headen, J.&. & 0. L. Beasley, Pleasant Hill, Mo., 


Peer reer ence rere eres eererrererreenssenereere® 9 
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Heath, Alfred R., Covington, Ind., car coupling... 466,167 
Heberer, Adam, Alameda, Cal., steam boiler. 55, 
Hegman, H. F., Milwakee, W i 


Rockbausen, E., Waldheim, Ger., covering mould- 
MDGS oss sewndesesvaneces uasteatalg oes (ese ekerewe aes 


(4 
folding squa: Rohrbach, G., Del Rio, Tex., gate latch 
Hegeman, John, Amsterdam: Y., bob nt | Roovers, A. W., & A. HL. Brooklyn, N. Y. 4555 
eller, W. C, Nd. AS Luau siahoudii aoa ch ecuietaa te descea teeta g 
Henderson, To Alameda, Cal’ weotice, en; | Roseburgh, A. M., ‘Toronto, Canada, ventilator... 5890 
Henry, Fred. H., Wakefield, Mass., car seat 2 Bosenol on Qconomowog, W's. engine governor, 466,106 
Herdman, F. H., Indianapolis, Ind.. elevator. «: «:0 MEOH | nota) Gast’ Huckna,Germant, mun earreaee, i261 
Herrick, F. J Ne Britain, Co Son a ween] 45,99) | poswald, R. F. New York, N. Y., cooling beer.... 466,047 
Hett . chied. we Gs aR ons snap hook 466,156 | Rowe Amos D., Newark, N. J., to 950 
S able table...” ica wapa ae ane ice ' Rowen, E. G., Boston, indicator for railways.... 466,141 
Heuser, Gustav, Brooklyn, N. ¥., bntton machine 466,364 , rae oA Vtpantagen 1nd, Bal ae acid $610t 
¥ K i i » tre sy . ete y. 
Hicks r H. Detroit OTR ayer ot Sree tia Safford, J. A., Maiden ‘Mass., leather rolling ma.- 466, 
Hicks; ‘. H? Detroit, Mich, electric mach. Sauer, J., Heddesdorf, Germany, watering app.... 466,187 
Hicks, 1. H., Detroit, Mich., dynamo............... 463'335 Schade, #, A., New Britain, Conn., floor clamp... 466,142 
Hicks, ‘I’. H., Detroit, Mich, altern. current dyn.. 465,904 Schapiro, M., Philadelphia, Pa. shirt..........000. 466,108 
Higgins, C. M., Brooklyn, N. Y., mucilage 5,238 | chew er, A. W., Brooklyn, Y., pocketbook 
Higgins, - M., Brooklyn, N. Y., adhesive comp... i sacs Copii feces eer 406.288 
| idt, J. G., » Pa, 
Hiffiacd, John’ P. Atte | Schmidt, P., La Crosse, Wis., elevator....... + 466,188 
Hinds, J. Y | Schock, G., New York, N. Y., barrel washer..,..... 466,084 
Hinds, J Prov., R. I., cotton speeder gear. 466,263, 


DENGING WOO ......... sce cece cece eee ce cece eeeeees 466,017 
Hobson, A. M., New Britain, Conn., steam cooker 466,137 
Holds, J.C. Battle Creek, Mich., bed bottom. ... 460°35 

. 5 


Imbt, W., Analomink, Pa., furniture caste 
Jackson, Isaac, Glossop, Eng., belt fastener. 
Jacobs, i. E., Milwaukee, WIS., el. fire alar 
Jacobs, Maurice, New York, N. Y., key gaug 
Jacobson, John, Boston, Mass., mirror...... 
Jarvis, J. C. B., Tayport, Scotland,tackle fi 


: Scholfield, J. J 


‘ | Seck, H., Dresden, Ger., traveling brush 


' Seaman, J. S., Pittsburg, Pa., manuf. of posts. 


| Servettaz, G., Savona, Italy., signal app wee Al 
Shaw, A.J., ‘Muskegon Mich., el. motor brake,... 465, 
Sheldon, M: A., Detroit, Mich, tack puller........ 466, 
Shenk, J. ., Burkittsville, Md., newspaper fil ~ 466,143 
Sloat, G. V., Rutherford, N. J., steam boiler. . - 466,191 
Smith, 466,192 


A., Bradford, England, combing mach 
Smith, J. NL, Detroit, Mich., capsule mach 
Smith, J. P., Phila., Pa.,can opener....... 
Smith, T. L., Milwaukee, Wis., drill press 
Snaman,G. W.,Jr., Allegheny, Pa., bed and 
| Snow, Hw. E., Albany, N._Y., cuff holder.. 


Spery, C. F.. Hermann, Mo., pipe tongs. 466,195 
, Steinbach &., Bethel, Mo., strap trimm - 465,893 
Stevens, W. A., Kansas City, Mo., railway trolley, 466,196 
Stiles, Harper, Hickory, N. C., hammock.........: 466,013 
| Stinson, H. B., Morris, Minn., grain meter.. 466,312 
\ Stone, rem C., Danville, N. Y., twisting withes. 465,894 
| Strong, George S., New York, N. Y., boiler... 466,085 
Stuck, Dewell, Rochester, N. Y., dental chair - 465,952 
Stuck, Dewell, Rochester, N. Y., dental chair..... 465,953 
Sutherland, A. M., N. Y. City. gas making app.... 466,283 
Sutton, A. H., New York, N. XY. licating mach... 466,023 
Sutton, A. H., N. Y. City, cloth folding mach..... 466,024 
‘ Swager, Nelson, Dubuque, Iowa. plows........ 46 
Swager, Nelson, Dubuque Iowa, sulky plow 5 
; Swain,C. R. Peekskill, N. Y., pallet brick represser. 465,978 
| Swift, H.D. & D. W.,Worcester, Mass., envelope ee 
a lPahalnis Rade pic och vid Meietsnin'e sisle sielata dee Misslotscee tetas, ; 


mach 
| Taylor, D. & W.M., Black Jack Grove, Tex., car 


hi ; COMPING soi ck se ese dense Paewe soe canoe easee ae ae 166, 123 
Ba ead eae cae ties Lap on ae Se ‘Tecktonius, H, C., Racine, Wis., hoop for barrels. 485,954 
Jolly, Claude, Paris, France, velocipede............ Thickstun, £, J. Belmont, Ind., thrashing mach.. 465,895 
Jones, H. A., Brookiyn, N. Y., melting iron ores... 465.045 | Ahompson, H. Gis Beie. ‘Steering telephone: rhea 
. E N . ore! an "4 Ge ., Steering mach,..... 9 

Just, ‘T. W. & R. Weiler, Melbourne, Victoria, ink vies ' Thorn, J. com ‘Toro:to, Canada, shingle............. 466,198 
{| Thum, O. & W., Grand Rapids, Mich., fly paper... 466,199 

| Todd, I. G., Bridgeport, Conn., typewriting mach. 466,025 

| Towle, G.C.,Hyde Park, Mass., typewriting mach. 465,200 

| Towle, G. C.,Hyde Parte Mass.,typewriting mach. 466,270 


Lemp, H., © 465 
Libbey, Hose: 405,936 
Lindsay, J. P.. West Derby, Vt., street letter box 465.867 
Lindsey, C 466,277 
List, J.J.S., Rockdale, New Sout 

465,868 


e. 466,061 
465,987 


360) 
65250 


wipe b 


hb 
Rew. 


11,215 


sb eeeees.  guiiareietark oie Sse, 


Meyers, Phili ., Ashland, O., hay carriertrack... 465,945 ' 
Naegele, Eugene, Phila., Pa., sash holder.......... 466,104 
Neale, D., Fort Calhoun, Nebr., anchor riprap..... 465,968 


Norris, W. B., Blairsville, Pa., lever lock mechan. 466,254 
North, C. M., Montclair, N. J., conveying app...... 466,279 
Northrop, E. C., Bodines, Pa., leather finishing ma. 406,182 
Noyes, .B. J., Boston, Mass., electric signaling app. 466,053 
O’Hare, Hugh, Mt. Pleasant, Iowa, road scraper... 466,291 
Oakman, T. C., Aurora, Ill., motor Car.........++++ 466,009 
Olney, G. H., Brooklyn, N. Y., pea shelling ma.... 466,021 
Olsen, J. L. W., Copenhagen, en., heating ovens 466,127 
a. 


Troast, W. F. & S. R. Slaymaker, Lancaster, Pu., 


465, 
Wheeler, 0. A., Chicago, Ill., vending mach........ 466,313 
- Whipple, W. N. Dresden, N. Y., rotary engine.... 465,907 
Whitaker, J. H., Davenport, lowa, harness........ 466,109 
Whitaker, J. H., Davenport, lowa, road cart. 466,110 
White, Charles'H., New York, N. ¥., gong... * 4667129 
Whiteside, S. B., New York, vending app.......... 465,908 


Whitlock, S., Shelton, Conn., ink font for printing 


: MBO, 28 ois do vies sisi ove es waked atl cae eb ease side 466,314 
Whitlock, S., Shelton, Conn., printing mach....... 466,055 
Wiget, D., st. Louis, Mo., ammunition charger.... 466,209 
Willmott, C., Birmingham, Eng.. orn. tubes... 465,957 
Wills, W., Brooklyn, N. Y., oil burner.............. 466,144 
Wilson, H. 'I'., New Albany, Ind. roller tablet..... 466,067 | 
Wilson, K. C., Liverpool, Eng., manu. Of salt....... 5,210 
Winemiller, J., Sheridan, Mo., corn cultivator..... 465,988 
Winters, F. M., Chicago, Ul., door bell.............. 909 
Wood, C. E., Louisville, Ky., stove and fireplace... 465,910 
Wood, James W., Poughkeepsie, N. Y., inhaler... 466,130 
Woodbury,G, E..San Fran, Cal., ore concen. mach 465,979 
Woodward, KR. G. Waukegan, IIl., sewing mach.... 466,264 
Wooster, Chas. IL, Camden, N. J., puzzle....... - 466,124 
Worsell, J. H., Clinton, Canada, bed pan.... 436,068 
Wright, E. 'T., Springfield, O., steam road ro 466,251 
Wurts, A, Pittsburg, Pa., li htning arrester « 465,958 

: Yerdon, Wm., Fort Plain, N. Y., pipe holder...... 465,959 
Yoch, ., Belleville, fll., mach. tor pointing cut 

nails.. ive deen ok Hohicee s acaieegs , 
Zwillinger, » making charcoal.. 466,265 


' Crowell, G. L. 


3 , Stone, Arthur J., Gardner, Mass., spoon. 


DESIGNS. 


Jr., Arlington, N. J., spoon.... 
Foley, David it, Chicago, Ill., spoon....... 

Haworth, E. H., Council Bluffs, Iowa, badg 
Oakman, Thomas C., Aurora. Til. medal.. 
Oldham, W. G., Phila., Pa., chenilie fabric 
Smith, W. T., Phila., Pa., chenille fabric. 


Taylor, J., Garden City, Kans., button... 
Wood, J. J., Fort Warne, Ind., frame fo: 


TRADE MARKS. 


Actien-Gesellschaft fur Anilin Fabrikation, Ber- 
lin, Ger., chemical prepartions for use in pho- 


TOBTAPDY...... cece eee ceeeeecer eee Artes nye avetelsicce Sacacne 20,518 
Anglo-American Provision Co., Chicago, IIl., lard.. 20,5 9 
Boudrou, Alex., Phil., Pa., liniment.. ++ 20,522 

| Brant Co.,J. W. Albion, Mich., dyes. - vit. 203513 
Brewster, W. H.,Wyoming,N. Y.,remedy for throat 20,523 
Brownell, J. M., Burlington, Vt., hair preparation, 20,524 
Burch, E. J. Albany, -_Y., mustard... -. W, 
Carney Co., Lake eir, Fla., oranges. 20.55 


Chandler & Rudd Co., Cleveland, O. cheese. 
Clark Thread Co., Newark, N. J., cotton thread.... 
Clark '‘‘hread Co., Newark, N. J., cotton thread,... 


Ormerod, J., Brooklyn, N. Y. soda water app..... 465,976 ' Clark ‘Vhread Co., Newark, N. J., cotton thread 20,530 
Ormsby, William, Melrose, Mass., transom lifter.. 466,081 ' Fisher, Hart C., Chicago, Ill., tea, . 0,501 
Page, Caleb D., Tacoma, Wash., dumping trap.... 465,878 Hartmann & Co., F. W., Milwaukee, Wis., bitters. 20,531 
Paige, Arthur 5., Phila., Pa. puzzle............00.+ 466,121 ; Jaffe & Darmstaedter, Benno,Charlottenburg,Ger., 
Parmelee,W. F., Middletown, Conn., hammock: 466,010 ; remedies for skin diseases.............-...++. .. 20,505 
Parno, Emil W., Green, Iowa, watch pocket.. 466,292 : Johnson, W L., Newburyport, Mass., crackers. 


Patten, J. S., Balti., Md., vegetable cutter......... 466,18 
Patteson, S. B., St. Joseph, La., cotton harvester. 465,879 


Paul, D.§., Phila., Pa. nipple-holding chuck...... 465,255 
Peer, J. A., Brooklyn, .N. Y., knife sharpener..... 4 ,880 
Peer, J. A., Brooklyn, N. Y., sharpening knives... 466,293 
Pepper, W. H., & A.'I'. L. Davis, Lake Village, N. 

., knitting machine...... Preece rere «+ 405,881 
Peterson, C. E., Marinette, Wis., spirit level. « 465,882 
Philburn, A., ‘Ashton-under-Lyne, Eng, bottle 

stopper...... BS echisie slacoude's sielrdieisrsis 4 siee's eialie eles siee's's 465,883 


Phillips, H., N. Y. City, electric pendulum clock.. 466,011 , 


Pinkham, Fred S., Lynn, Mass., door crape........ 466,054 
Ponzio, G.,.& D. Robbiati, Milan, Italy, buttons... 465,884 
Porteous, J., Fresno, Cal., vineyard brush burner. 466,256 
Price, James M., Phila., Pa., rolling mill 465,977 
Price, J. W., London, Eng., extinguisher for lamps. 465,946 
Price. S. M., & J. F. Klaiss, Bloomville, O.,clothes 

GHICT 358. cies Siecceiciges eles wei oe daielesdee ern alerelais 


ing machine, 
Reagan, P. ML, : 


ing machine Sole 
Riester, Emil ., Buffalo, N. Y., 8} i gh 
Rigby, Clark F., Coraopolis, Pa., drill jar. 
Ritter, O., St. Louis, Mo., aerator for beer vats... 
Robinson, J. M., Knox Point, La., fertilizer dis- 

tributer............. 


2 
J. & P. Coats, Ifd., Paisley, Scot., cotton thread.... 
J. & P. Coats, ltd., Paisley, Scotland, spool cotton. 
Kastor & Bros., A.. New York, razors.......... - 
Kismet Cheraical Co., New York, insecticide. 
Krieg & Co., J. K., New York, dye for leather... 
Krieg & Co., J. K., New York, stain for leather 
Labatt, John, London, Canada, ale..................- 20,589 
New Home Sewing Mach. Co., N. Y. City, sewing 
MACH s cdiae sleds dene daa cas osisleswistainds oo'els ovisie tes 


loughton, Mich., headache remedy. 


towels 
arden Impl. Co. N. 


tar; 
Stott 

Vail, J. J. & Runyon 

ANG MACH cs dake nes cee veaice ooeee dee soe oe 

White, W. J., Cleveland, O., chewing gum. 

i Writing Paper Co., Holyoke, Mass., writing paper. 

Wood & Sons, N. G., Boston, Mass., spoons......... 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, ata cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


¥ City. insecticide. 
., Green Valley, Ill, wash- 


[January 9, 1892. 


BOILERS 


A SPECIALTY. 


ENCINES AND SAW MILLS. 


—-SEND FOR CATALOGUE.— 


NO FARQUHAR BOILER EVER EXPLODED. 
A. B. Farquhar Go. aimiea) York, Pa, 


Modverfisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line—about eight 
words per line. This noticeshows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 


| received at Publication Office as early as Thursday 


morning to appear in the following week’s issue. 


USE ADAMANT WALL PLASTER 
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RET SAW or 
Planed Ready for Use. Books of Design. 


BRACKET 
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CABINET WOODS AND VENEERS. 
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Eaatern Branch, 200 Lewis 8t., New York, U. 8. A. 
H. T. Bartlett, Mg’r. F. W. Honerkamp, Ass’t Mgr. 
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Invariably gives unbounded satisfaction. Dealers and 
Agents always find them quick sellers. 


Cc. WM. HOFFMAN, Manu’fr, 
No. 69 E. Washington Street, Indianapolis, Indiana. 
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SPECIAL NOTICE! 


7wo hendsome photo-engraved display sheets 
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“Recent Improvements in Air Compressors,” 
“Recent Improvements in Rock Drills,” 
mailed free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. 

INGERSOLL-SERGEANT DRILL Co. 

No. 10 Park Place, New York, U.S.A. 


NOW READY! 
A NEW AND VALUABLE BOOK, 


12,000 Receipts. 680 Pages. Price $5. 


This splendid work contains a careful compila- 
tion of the most useful Receipts and Keplies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientitic American during the 
past fifty years ; together with many valuable and 
important additions. 

ver ‘Twelve Thousand selected receipts 
are here collected; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
istsand workers in all parts of the world; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient. 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formule used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a 
to give more than an outline of a few 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier maché; how 
to make paper water proof and fire proof; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor ae paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, photograph papers, ete. 

nder the head of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration ot 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Ot Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
pict terms that any intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts: Electro-Me- 
tallurey. 125 receipts; Bronzing, 127 receipts; Pho- 
Tom: y and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 recipes. 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts. 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, g%ass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will tind in it hundreds of most 
excellent suggestions. 
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The leading paper in the current (January) number is a 
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CLARK SINTZ, MFR. 
Springfield, Ohio. 


| 


THE SAFEST, MOST DURABLE & ECONOMICAL, METAL EVER OFFERED FOR VA- 
RIOUS MECHANICAL USES.HIGHEST ANTI-FRIC TIONAL QUALITIES.INDISPENS I 
BLE FOR ELEGTRIGAL WORK.EUREKA TEMPERED COPPER CO.NORTH EAST, PA. 


ODELL Double Case TYPEWRITER 


1 ° Cc IL r. R Fr = 
fc The Shimer Cutter Heads & f It has 78 Characters, and is the only Typewriter with ~ ‘ 
T OU re y C t Ss teck Perforator attuchment. Is fast taking the lead of WwooL WASHERS, 
, TO Work Car Siding, Flooring eil-f i] ali Typewriters. Larger sales than all otherscombined. | WARP DYEING AND SIZING MACHINES, 
= ing and Ship Lap; to 5 BR Send for circulars PATENT RUBBER COVERED Sf UEEZE 
Bho ds. Cope Tos ‘dn to ODELL TYPEWRITER CO., Pontiac Bldg., Chicago. ROLLS, 


POWER WRINGERS FOR HOSIERY AND 
VARN DYEING, 


DRYING AND YENTILATING FANS, 
WOOL AND COTTON DRYERS, Etc. 
Catalogues free. 


CEO. P. CLARK 
Windsor Locks, Conn. 


match, 
Sam’l J. Shimer & Sons, 
Centre 8t., Milton, Pa. 


Shepard’s New $60 Screw-Cutting Foot Lathe 


Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks, Mandrels Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 

ayment. 

Poona for catalogue of Outfits 
for Amateurs or Artisans. 
Address Hy 1. SHEPAED, 


E 
141 West 2d Street, 
Cincinnati, Ohio. 


NICKEL 


' AND 
ELECTRO-PLATING 
APPARATUS & 
MATERIAL 
HANSON & VANWINKLEC? 

NEWARKN,J { 


8] LIBERTY ST..N.Y. 
23 S.CANAL ST. CHICAGO 


NICKEL CASTINGS FOR ALI. PURPOSES. 


@ WELL DRILLING MACHINERY. 


Box L. 


A BARGAIN. 


A PLANT FOR MANUFACTURING 
RADIATORS AND BOILERS. 


Two story brick building, over 300 feet long, with ample 
land, side track and best railroad connections, with 
complete equipment of first-class modern machinery 


| Gap Lathe, $125. 


AND FINE GRAY IRON ALSO STEEL 


=== i patterns, etc.; ready to start up at once. Will be sold 
ALLEABLE 7 CASTINGS FROM SPECIAL. aus at about half price.” Address 
amen ancy FINE TINNING Japa ~ PALLE- cy MANUFACTURED BY T. C. KERRICK, BI , Hl 
VLIN & Co.% * APANNING <3 . oomington, Ill. 
STAD een ee Hea e ehiun MNS ANT WILLIAMS BROTHERS, : al 


i$ T_WRAIGLEY PAT. JUNE 17 1939 
$2 50 
EAS Sets” 
cine ceeth SELF SHARPENING 0: Waictey 
iTS GROOVES DRESSES HOS. in 
oes PERFECTLY. 9.5.97-57H AVE.GHIGAGO ILL 


=. AND FACES 


PELTON WATER WHEEL 


i, Ena Gives the highest efficienc: 
e Pics 


HE PENNA. DIAMOND DRILL & MFG. CO. 


BIRDSBORO. PA.. Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 


of any wheel in the world. 
ER Simple and reliable, adapted 
to every parler. of service, 
with heads of 4 feet and up- 
_ward, Write for circulars. 

Vhe PeltonWater Wheel Co. 


1214 Main St.,San Francisco, Cal., 
or 2358 Centra! Building, Liberty and 
West Streets, New York. 


GAS GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
bour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Guaranteed. Full 
particulars free by mail 
ention this paper 


A _VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati,0. 


NOSE? 
oO ONOMICAL 
STEAM 
GENERAT 


+ SEND FOR CIRCULARS 
ESSEX & BURKE STREE 


“Ww 


ITHACA, N. Y., 
Mounted and on Sills, for 


deep or shallow wells, 


LITTLE HERCULES DRILL CHUCK 


Has eccentric rotating, self-gripping jaws, 
which hold strongest when workin, 


2nd &se~ MACHINERY 2: 


N.Y. Mach’y Depot, Bridge Store 16. Frankfort St., N.Y. 


hardest, The larger the, drill, t 

e more powe: e lever- 

age. All working parts of best with steam or horse ‘“ a6 
steel, hardened. The most — THE cram GARFIELD 

¥ powerful, accurate, and dura- & power. 


ble chuck in the market. x Locomotive Injector, 


Oneida Mfg. Chuck Co., Send for Et ‘Automatic Injector. 
Oneida, N. V., U.S.A. Catalogue. Double Jet Injector 
er . ADDBESS and Ejector. 


Best Boiler Feeders known 
for Hot or Cold Water Lifting 


Williams Brothers or taking water_under pres- 


: Ooo oS \ 
) ALANSON CARY coings (©) 


SP 


yFACTURER oF 


ya FLAT STEEL OF EVERY DESCRIPTION : ITHACA, N. Y. ab) sure. £2" Send for Price Lists 
240 & 242 W. 297 ST NEW-YORK SMe Injector. amv BO Boh | WADSWORTH, OHIO, 


FOR COLD HANDS. 


7 EurEKA Hanp WaRMER, 
“gq About the size of deck cards. 
1 Nosmoke or odor. Always 
hot. Easily carried in pocket 
with perfect safety. Burns6 
hours without recharging. 


OSGOOD BROS, = 65c in stamps or P, 0. Order. 


ith & BROADWAY, 


ber day, at 


to $15 home, selling 
LIGHTNING PLATER 


and plating jewelry, watches 
tableware, &c. Plates the 
finest of jewelry good as 
new, on all kinds of metal 
with gold, silver or nickel. 
No experience, No capital, 
Every house has goods need- 
, ing plating. Wholesale to 
agents $5. Write forcireu- 


3Cv., Columbus, 0. 


Little Giant Water Motor 


Best Water Motor, most powerful and 
efficient machine on the market. 
Electric Motors and Dynamos. 
Combined Water Motors and Dynamos. | 
Cyclone Coffee Mills for Grocers’ use. 
Combined Motor and Mill in one case, 
run by water or electricity. | 


the Belknap 


Write for Circulars. 


we, BELKNAP MOTOR CO., 


Oakland, Cal. 


— 23 Plum 8t.. Portland, Maine, U.8. A. 


IDE AND IDEAL AUTOMATIC. ENGINES. 
WEITMYER PATENT FURNACE. 
i TANDEM AND CROSS COMPOUND ENGINES. 
« BOILER: EVERY DESCRIPTION 


Manufactured by HARRISBURG FOUNDRY AND. MACHINE WORKS, Harrisburg, Pa., U. S, A. 


A FOR MAGIC LANTERNS, and other newfeatures worth 
(NEW LIGHT 


rost Self-Regulating Steam Pump. 
UNION MFG. CO., 17 Rose Street, Battle Creet, Mich. 


Steam! Steam! 


Quality Higher, Price Lower. 


¥or Strictly Cash, Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine, - $150 
4. 6 6 66 6 6 - 250 


Other sizes at low prices. Before you buy get our prices. 


B. W. PAYNE & SONS, 


Drawer 56. ELMIRA, Ne We 


knowing about. Catalogue free. Mention this paper. 
a 8. LT & Co ,16 Beekman Street,New York. 


-anch, 189 La Salle Street (Calumet Building), Chicago, Ill., L. L. DAVIS, Manager 


ERFORATED METALS*MINING SCREENS, 


Coat ORE SEPARATORS, REVOLVING«* SHAKING SCREENS, 
JIGS & STAMP BATTERIES 254s os 0° MILLING x MINING MACHINERY scorers: 


> #&"< HARRINGTON & KING PERFORATING © CHICAGO. 


NEw YORK OFFICE, 2 


© 1892 SCIENTIFIC AMERICAN, INC. 


30 


Scientific American, 


[JANUARY 9, 1892. 


“Modvertisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


DEFIANCE MACHINE WORKS, 
DEFIANCE, OHIO, U. S. A.s 
BUILDERS OF 


WOOD-WORKING MACHINERY 


FOR 


Hub, Spoke, Wheel, Wagon, Carriage Bending, 
Hoop, 


Bande 
Factories, 


Complete 
Outfits. 


Send for 
Catalogue. 


Patent Whee? Boxing Machine. 


THE AMERICAN BELL TELEPHONE G0. 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186.787. 

The transmission of Speech by all known 
forius of Electric Speaking Telephones in- 
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Gas for heating and tempering Saws with 
wonderful effect upon improving their qua- 


—FOR— lity and fou zhness, ‘enablin Bs to_ reduce 
FREE SITES TO SUBSTANTIAL) S © C6. dimited, Beaver Rails, ba. 


_MANUFACTURING ENTERPRISES 


in the rapidly growing towns of Virginia und West Vir- 
ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP 
FUEL, and RAILROAD FACILITIRS, address J. H. DIN- 
GEE, 380 Walnnt Street, Philadelphia, Pa., President 
and General Manager of numervous Land Companies 
situated along the lines of the Norfolk & Western 


Railroad. 
printing. Save 


$3 PRINTING | RESS. Send for circulars and free samples. 
money. Cata- 


logue for two stamps. Kelsey & Uo., Meriden, Conn. THE BRISTOLS’ MFG. CO., Waterbury, Conn, 


Ever Hunted for 
Have You = 


a Dark Room 


Belt Lacing 
Saves Belts, 


Saves. Money, 
READY TO APPLY FINISHER JOINT Saves Patience, 


Do all your own 


in some strange city to enable you to change the load 


rm in your camera? Have you ever lost an opportunity 
* to take some picture that you wanted because you 
could not find a suitable place to load your camera? 


The “ Daylight” Kodak requires no dark room. 
THE EASTMAN COMPANY, 


Send for circulars. 


HOSE, MATS, MATTING, ETC.. 


THE"G RAV 
PASSENGER & FR' 
aL. S.GRAVES & SON 


SIE LEVATORS. 


ROCHESTER NY. NEW YORK BOSTON.S7 LOUIS DETROIT. 


Figures all Examples. K 
operated. Rapid. Accurate. 


ey 
COMP Gire TER, Relieves mental strain. 
nd for Circular. ~&T. MFG. Co., 52-5611linois St. Chicago. 
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Emery, 

Emery Wheels, 
Emery Whetstones, 
Grinding Machines, 
Knife Sharpeners, 


The Tanite Co., Knife Grinders, 


STROUDSBURG, PA. 
161 Wasuinaton St., NEW YORK. 


ESTA BLISHED* 1846. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year, 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
ete. Complete list of patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one qjear—52 numbers— 


Saves Tine, postage prepaid, to any subscriber in the United States, 


Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
———o0- 
THE 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUP-PLEMENT is published w:ek- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 


RocuEsTER, N. Y. Arts, embracing Biology, Geology, Mineralogy,.Natural 


BARNES' 
New Friction Disk Drill. 


FOR LIGHT WORK. 
Has these Great Advantages: 


SMALL. ELECTRIC MOTOR FOR AM 

ateurs.—By C. D. Parkburst. Description in detail ofa 
small] and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn ton scale. Contained in ScIEN- 


TIFIO AMURICAN SUPPLEMENT, No. 7697. Price 10 The speed can be instantly changed from 0 to 1600 
cents. To be had at this officeand from all newsdealers. without stopping or shitting belts. Power applied 
can ‘8 grad uate be drive, with equal safety, the 
smallest or largest drills within its range—a won- 

SCA STING S derful ‘econoniy in time and great saving in dri 


breakage. Send for catalogue. 
W. F. & JNO. BARNES CO., 
1999 Ruby St., - Rockford, Ill, 


RT WIRE AND TRON WORK, 
Iron and Wire Fences, Bank and Office 


andMATERIALS for 
8 and 16 Light and Hand-Power 
DYNAMOs, 

Simple and Parkhurst Motors. 
Large plunge batteries for run- 
ning motors. 

Zinc and Carbon Plates. 
Send stamp for Catalogue 
PALMER BROS., 


Mianus, Conn. 


YOU HAVE SOMETHING 


Zo dive for if you have not seen our new 


Cresting, Iron Stairs, Balcony Fire Hs- 
capes, ire Window Guards, Jail Cells, 
ta?" Catalogue free. Mention this paper 
E. T. BARNUM, DETROIT, MICH. 


THE ARMSTRONG MACHINE 


For Cutting Off and Threading Pipe. 

r Will Cut Off and Thread 
. Pipe from 1 to 4 inches, 
requiring only 3 to 4 min- 
utes to thread pipe. 

We think this to be the 
best machine on the mar- 
ket, the same as our 

Adjustable Scocks 

and Dies 
are universally acknow- 
ledged to be 


— : THE BEST. 
¢#” Send for 1891 Illustrated Catalogue and Price List. 


ARMSTRONG MFG. CO., Bridgeport, Conn. 
LEARN WATCHMAKING, Engraving, and kin* 


dred branches. Send for Prospectus. CHICAGO WATCH® 
MAKERS’ INSTITUTE, 22 Van Buren Street, ICAGO.$ 


Cas rs << 
CENTURY COLUMBIA, 
with Pneumatic Tires. Light, Strong, 
Durable, and fully guaranteed. 
POPE MFC. CO., 221 Columbus Ave., Boston. 


12 Warren St., N. Y. 291 Wabash Ave. Chicago. 
Factory, Hartford, Conn. 


JENKINS’ UPRIGHT CUSHIONED 
POWER HAMMER. 


.. Users of this hammer sustain us in 
»~ saying that it has no equal in all good 
working qualities. Perfect cushion and 
= a perfect blow, with perfect control. For 
f particulars, L. & R. WISTER & Co., 

257 So. 4th St., Philadelphia, Pa., U.SA. 


EDISON 
GENERAL ELECTRIC CO. 


INCANDESCENT AND ARC LICHT PLANTS. 


| Stationary and Railway Motors.—Lamps.—Cables.—Safety Devices. 


DISTRICT OFFICES. 
T Bay St., Toronto, Can. | Pacific Coast .. Edison B’Iding, 112 Bush St., 8. Fran , Cal. 
‘5 Adams St., Chica; Ill. | Pacific Northwest...Fleischner Building, Portland, Ore. 
ork. | Rocky Mountain. . ....Masonic Building, Denver, Colo. 
Southern............... ....Gould Building, Atlanta, Ga. 
Mexican and South American Department...............22.20005 ceeenee Edison Building, Broad Street, New York. 
European Office............. ... Se dewcewhesseoeesece eeeesingea 34 Victoria Street, Westminster, London, SW. England. 
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\JIEWS oF at SUBJECTS 


EASTERN PRICES... GUARANTEED 


SEND FOR CATALOGUE 


L.MANASSE 
88 MADISON S*CHICAGO ILL 


History, Geography, Archeology, Astronomy ‘ Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and veluable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manvfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United Statesand 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 


Railing, Hay Racks, Oat Mangers, Roof | for one year for$7.00. Single copies, 10 cents. Address and 


remit by postal order, express money order, or check, 


MUNN & CO., 361 Broadway, New York, 
Publishers SCIENTIFIC AMERICAN. 


oO 


DHuilding Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages: forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in. colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety ofthe latest and best pians for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


You USE GRINDSTONES? 


If so,.we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. (@~ Ask for catalogue. 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 
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oe . Rae HR 
COPPER TUBES. *3: ag XISNu LMKEST. 
SALET BRASS BRASSWIRE Ro WeAGo® 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS. 
ENEU JOHNSON & CO.’S INK, Tenth and Lombard 
8ts., Philadelphia, and 47 Rose St., opp. Duane, New York 


lation.” 


vs. Speculation. 


“Dividend Paying Investments.” 


© 1892 SCIENTIFIC AMERICAN, INC. 


It will pay you if you have any money to invest, either large 
or small sums, to send for pamphlet “Investment ws. Specu- 
Free to any one mentioning this paper. 

—Taylor & Rathvon, Boston, New York or Denver. 


